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Exhi bit D Aroclors -- Sections 1-3
Scope and Application

SCOPE AND APPLI CATI ON

In 1978, US Environnental Protection Agency (USEPA) Headquarters and
Regi onal representatives designed anal ytical methods for the anal ysis of
chlorinated pesticides and Aroclors in hazardous waste samples. These
net hods were based on USEPA Met hod 608, Organochl orine Pesticides, and
Pol ychl ori nat ed Bi phenyls (PCBs). In 1980, these nethods were adopted
for use in the Contract Laboratory Program (CLP). As the requirenents
of the Conprehensive Environnmental Response, Conpensation, and Liability
Act (CERCLA) evolved, the CLP nethods, as well as their precedent USEPA
600 Series methods, established the basis of other USEPA methods to
performthe analysis of Aroclors contained in hazardous waste sanpl es
(i.e., SW846). The followi ng CLP nethod has continuously inproved to

i ncor porate technol ogi cal advancenments pronul gated by USEPA, and has
continued to set the standard for the preparation, extraction

isolation, identification, and reporting of Aroclors [and pesticides in
Exhibit D (Analytical Method for the Analysis of Pesticides)] at

hazar dous waste sites.

The anal ytical method that follows is designed to anal yze water and

soi | / sedi nent sanpl es from hazardous waste sites to determ ne the
presence and concentration of the Aroclors found in the Target Conpound
List (TCL) in Exhibit C (Aroclors). The nethod can be used for
determ ni ng anal yte concentrations in the range fromthe Contract
Required Quantitation Limts (CRQs) to one mllion times the CRQL in
these matrices when appropriate dilutions are nade. The nethod incl udes
sanpl e extraction, extract cleanup techni ques, and Gas

Chr omat ogr aph/ El ectron Capture Detector (GO ECD) anal ytical nethods for
Arocl ors.

SUMMARY OF METHOD
Wat er

Continuous liquid-liquid extraction (CLLE) or separatory funne
extraction (SFE) procedures are enployed for aqueous samples. A 1L
vol ume of sanple is spiked with the surrogate solution and extracted
wi th nethyl ene chloride using a separatory funnel or a continuous
extractor. The nmethylene chloride extract is dried with anhydrous
sodi um sul fate, concentrated, and cl eaned up by Gel Perneation

Chr omat ography (GPC) (GPC cleanup is optional). The extract is then
sol vent exchanged into hexane, subjected to a sulfuric acid cl eanup, and
the final volune adjusted to 1 nL or 2 nL. The extract is anal yzed
using a dual columm wi de-bore capillary Gas Chronat ograph/El ectron
Capture Detector (GC ECD) technique.

Soi | / Sedi nent

A 30 g aliquot of sanple is spiked with the surrogate and then m xed
wi t h anhydrous sodium sulfate and extracted with a 1:1 (v/v)

acet one/ et hyl ene chlori de sol vent m xture by sonication, Soxhl et
extraction, or pressurized fluid extraction. The extract is filtered,
concentrated, and cleaned up by GPC (GPC cleanup is optional). The
extract is then solvent exchanged i nto hexane, subjected to a sulfuric
acid cleanup, and the final volume adjusted to 1 nL or 2 nL. The
extract is analyzed using a dual colum wi de-bore capillary GC ECD

t echni que

DEFI NI TI ONS

See Exhibit Gfor a conplete list of definitions.
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Exhi bit D Aroclors -- Sections 4 &5
I nterferences

4.

4.
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| NTERFERENCES
Met hod I nterferences

Met hod Interferences may be caused by contam nants in solvents,
reagents, glassware, and ot her sanple processing hardware. These
contam nants lead to discrete artifacts or to el evated baselines in gas
chromatograns. These materials nust be routinely denonstrated to be
free frominterferences under the sanple preparation and anal ysis

condi tions by anal yzi ng nmethod bl anks. Interferences caused by

pht hal ate esters can pose a najor problemin Aroclor analysis. Because
comon flexible plastics contain varying anounts of phthalates that are
easily extracted during | aboratory operations, cross-contam nation of

gl assware frequently occurs when plastics are handled. |Interferences
from pht hal ates can best be mnimzed by avoiding the use of such
plastics in the laboratory.

Matri x Interferences

Matrix Interferences may be caused by contam nants that are co-extracted
fromthe sanple. The extent of matrix interferences will vary

consi derably from source to source, depending upon the nature of the
site being sanpled. The cleanup procedures nust be used to renove such
interferences in order to achieve the Contract Required Quantitation

Limts (CRQLS).
SAFETY

The toxicity or carcinogenicity of each reagent used in this nethod has
not been precisely determ ned; however, each chem cal should be treated
as a potential health hazard. Exposure to these chem cals should be
reduced to the | owest possible level. The laboratory is responsible for
mai ntai ning a current awareness file of Cccupational Safety and Heal th
Adm nistration (OSHA) regul ations regarding the safe handling of the
chem cals specified in this method. A reference file of data handling
sheets shoul d be made available to all personnel involved in the

chem cal anal yses.

Specifically, concentrated sulfuric acid and the 10 N sodi um hydr oxi de
solution are noderately toxic and extrenely irritating to skin and
mucous nenbranes. Use these reagents in a fume hood whenever possible
and if eye or skin contact occurs, flush with [ arge vol unes of water.
Al ways wear safety glasses or a shield for eye protection, protective
cl ot hing, and observe proper m xi ng when working with these reagents.

Arocl ors covered by this method have been tentatively classified as
known or suspected human or nmammal i an carci nogens. Primary standards of
t hese toxic conpounds should be prepared in a hood. A N OSH MESA-
approved toxic gas respirator should be worn when the anal yst handl es

hi gh concentrations of these toxic conpounds.
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Exhi bit D Aroclors -- Section 6
Equi pnrent and Supplies

EQUI PMENT AND SUPPLI ES

Brand names, suppliers, catal og, and part nunbers are for illustrative
pur poses only. No endorsenent is inplied. Equivalent performance may
be achi eved usi ng equi pnent and supplies other than those specified
here, but denonstration of equival ent performance neeting the

requi renents of this analytical nethod is the responsibility of the
Contractor. The Contractor nust docunment any use of alternative

equi prent or supplies in the Sanple Delivery Group (SDG Narrative.

G asswar e
Conti nuous Liquid-Liquid Extractors
Equi pped with pol ytetrafl uoroethyl ene (PTFE) or gl ass connecting
joints and stopcocks requiring no |ubrication (Hershberg-Wl f
extractor) or hydrophobi c nmenbrane-based extractor

Separatory Funnels - 2 L with PTFE st opcock

U trasonic Preparation - A horn-type device equipped with a titanium
tip, or a device that will give the equival ent perfornance.

21 Utrasonic Cell Disruptor - M nimum power output of 300 watts,

with pulsing capability. A device designed to reduce the
cavitation sound is recommended. Follow the manufacturers
instructions for preparing the disruptor for extraction of sanples
with [ ow and nedi unf hi gh concentrati on.

.2 Use a 1/4 inch horn for the | ow concentration nethod and a 1/8

inch tapered microtip attached to a 1/2 inch horn for the
medi uni hi gh concentration nethod.

[ Aut omat ed] Soxhl et Extraction System- Wth tenperature-controlled
oil bath. Tecator bath oil should be used with the Soxhl et extractor
(Silicone oil may not be used because it destroys the rubber parts).
Accessories and consunabl es for the automated Soxhlet systemincl ude:

.1 Cel l ul ose Extraction Thinbles - 26 mMmm I D x 60 mm contam nation

free.
2 @ ass Extraction Cups (80 mL) (set of six required for the HT-6).

3 Thi nbl e Adapters (set of six required for the HI-6).

.4 Viton Seal s.

Pressurized Fluid Extracti on Devi ce.

21 Di onex Accel erated Sol vent Extractor or Supelco SFE-400 with

appropriately sized extraction cells. Currently, cells are

avail abl e that will accomobdate 10 g, 20 g, and 30 g sanpl es.
Cells should be nmade of stainless steel or other material capable
of withstanding the pressure requirenments (2000+ psi) necessary
for this procedure.

.2 O her system designs may be enpl oyed, provided that adequate

performance can be denonstrated for the anal ytes and matrices of
i nterest.
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Exhi bit D Aroclors -- Section 6
Equi pnrent and Supplies (Con’'t)

6. 1.

6. 1.

6
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. 8

9

.10

11

.12

.13

.14

Drying Colum - 20 mm | D borosilicate chromatographic colum wth
borosilicate glass wool at bottom and a PTFE stopcock.

Syringes - 5 nm, 100 pL, and 1000 pL.

Vials - 1, 2, 10, 40, 60 nL glass with PTFE-1ined screwcaps or crinp
t ops.

Di sposabl e G ass Pasteur Pipet and Bulb - 1 ni.
Graduated Cylinder - 1 L capacity, 100 nL.
Erl enneyer Flask - 250 ni.

Graduat ed, Conical -Bottom @ ass Tubes - 15 nL or 10 nL Kuder na- Dani sh
(K-D) concentrator tube.

Beakers - 400 niL.
Vol unetric Flasks - 10 nL to 1000 ni.
Kuder na- Dani sh (K-D) Appar at us
Concentrator Tubes - 10 nlL, graduat ed.
Evaporati on Fl asks - 500 ni.
Snyder Col umtmm - Three-ball macro.
Snyder Col um - Two-ball mcro.
Springs - Y inch.
pH I ndi cat or Paper - pH range including the desired extracti on pH.

Boi ling Chips - Solvent-extracted, approximtely 10/40 mesh (silicon
car bi de, or equivalent).

Sol vent Vapor Recovery System

Water Bath - Heated, with concentric ring cover, capable of tenperature
control (+5°C).

NOTE: The water bath shoul d be used in a hood.

Heating Mantl e - Rheostat controlled.

Apparatus for Determ ning Percent Dry Wi ght.
Drying Oven - Capabl e of maintaining 105°C
Desi ccat or .

Cruci bl es - Porcel ain or disposable al um num

Apparatus for Ginding - Capable of reducing particle size to | ess than
1 nmm

Anal yti cal Bal ance - Capabl e of weighing to 0.001/0.0001 g. The
bal ances must be calibrated with dass S weights or known reference
wei ghts once per each 12-hour work shift. The bal ances must be

Draft SOWMD1. X (4/2003) D- 8/ ARO



11

.12

.13

. 13.

. 13.

.14

.15

.16

.17

.18

.19

. 19.

. 19.

. 19.

. 19.

. 19.

. 19.

. 19.

Exhi bit D Aroclors -- Section 6
Equi pnrent and Supplies (Con’'t)

calibrated with Cass S weights at a mninumof once per nonth. The
bal ances nmust al so be annually checked by a certified technician.

Al um num Wei ghi ng Di sh.

pH Meter - Wth a conbination glass electrode. Calibrate according to
the manufacturer’s instructions. The pH neter nust be calibrated prior
to each use.

Vacuum or Pressure Filtration Apparatus.
1 Buchner Funnel .
2 Filter Paper - \Watman No. 41, or equival ent.

Sonabox - Recommended with ultrasonic di sruptor for decreasing
cavitation sound.

G ass Scintillation Vials - 20 mL, with PTFE-1ined screw caps.
Spatula - Stainless steel or PTFE.

Filter Disk - 1.91 cm Type D28 (What man 10289356, or equival ent).
Cell Cap Sealing D sk (D onex 49454, 49455, or equival ent).

Gel Perneation Chromat ography (GPC) C eanup System

1 GPC System - Systens that performsatisfactorily have been assenbl ed
fromthe foll owi ng conponents: an HPLC punp; an auto sanpler or a
val ving systemwi th sanple | oops; and a fraction collector. Al
systens, whether automated or manual, must neet the calibration
requi renments of Section 10.3. 1.

1.1 Chr omat ogr aphi ¢ Columm - 700 mMm x 25 mm I D glass colum. Flowis
upward. To sinplify switching fromthe ultraviolet (UV) detector
during calibration to the GPC col |l ection device during extract
cl eanup, an optional double 3-way valve may be attached so that
the colum exit flow can be shunted either to the UV flowthrough
cell or the GPC collection device.

1.2 @Quard Columm (optional) - 5 cm wth appropriate fittings to
connect to the inlet side of the analytical colum (Supelco
5-8319, or equivalent).

1.3 Bi 0 Beads (SX-3) - 200-400 nesh, 70 g (Bi o-Rad Laboratories,
Ri chmond, CA, or equivalent). An additional 5 g of Bio Beads is
required if the optional guard colum is enployed. The quality of
Bi o Beads may vary fromlot to | ot because of excessive fines in
sone lots. In addition to fines having a detrinmental effect on
chromat ogr aphy, they can al so pass through the colum screens and
danmage t he val ve.

1.4 WV Detector - Fixed wavel ength (254 nm) with a sem -prep fl ow
t hrough cel | .

1.5 Strip Chart Recorder - Recording integrator or |aboratory data
system

1.6 Syringe Filter Assenbly, disposable, 5 mcron.
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Equi pnrent and Supplies (Con’'t)

6. 20

6.20.1

6. 20. 2

6.20.3

6.21

6.21.1

6.21.5

NOTE: Some instrument manufacturers recommend a snaller mcron
filter disc. Consult your instrument operation manual to
determ ne the proper size filter disc to use in your system
Check each batch for contam nants. Rinse each filter
assenbly (prior to use) with nethylene chloride if
necessary.

Sul furic Acid d eanup System

Syringe or Class A volunetric glass pipet; 1.0, 2.0, and 5.0 niL.

Vials - 1, 2, and 10 nL, glass with PTFE-1ined screw caps or crinp
t ops.

Vortex M xer.

Gas Chromat ograph (GO

.1

.2

.3

The GC nmust adequately regulate tenperature in order to give a
reproduci bl e tenperature program and have a flow controller that

mai ntai ns a constant colum flow rate throughout tenperature program
operations. The system nmust have all required accessories including
syringes, analytical columms, and gases.

GC Columms - Two wide-bore (0.53 mmI1D) fused silica GC colums are
required. A separate detector is required for each colum. The
speci fied anal ytical columms are:

30 mx 0.53 nrm 1D, 0.5 pmor 0.83 uymfilmthickness, DB-608, SPB-
608, Rt x-35, or equivalent.

30 mx 0.53 nrm ID, 1.0 umfilmthickness, DB-1701, or equivalent.

30 mx 0.53 nrmID, 1.5 pmfilmthickness, DB-5, SPB-5, Rix-5, or
equi val ent .

NOTE: The columm | ength stated above is the m ni mum requiremnent.
Longer columms that neet resolution and calibration
requi renents may be used. A description of the GC col ums
used for analysis shall be provided in the SDG Narrati ve.

PACKED COLUMNS CANNOT BE USED.

A capillary columm is considered equivalent if:

« The col um does not introduce contam nants that interfere with
identification and quantitation of the conpounds listed in Exhibit
C (Aroclors).

* The analytical results generated using the colum neet the initia
calibration and calibration verification technical acceptance
criteria listed in the analytical method and the Contract Required
Quantitation Limts (CRQs) listed in Exhibit C (Aroclors).

e The colum pair chosen nmust have dissinilar phases [choose only
one colum fromeach list (i.e., one from6.21.2.1, one from
6.21.2.2, etc.)].

Al t hough the instructions included in the analytical method are for
wi de bore capillary columms, narrower bore capillary colums may be
eval uated for use. Follow the manufacturer’s instructions for use of
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Exhi bit D Aroclors -- Section 6
Equi pnrent and Supplies (Con’'t)

its product. Docunent in the SDG Narrative if other columms are used
by specifying the col utm used.

The Contractor must maintain docunentation verifying that the colum
met the criteria in Section 6.21.4. The m ni mum docunentation is as
fol | ows:

1 Manuf act urer - provi ded i nformati on concerning the performance

characteristics of the col umm.

2 Chromat ograns and data systemreports for initial calibration
calibration verification standard, and bl anks that are generated
on the GC/El ectron Capture Detector (ECD) and used for Contract
Laboratory Program (CLP) anal yses.

3 Based on the Contractor-generated data described in Section
6.21.6.2, the Contractor nust conplete a witten review, signed by
t he Laboratory Manager, certifying that:

e The colum performance is conparable to the required col um
performance in its ability to produce initial calibration and
calibration verifications that neet the technical acceptance
criteria in Sections 9.2.5 and 9. 3.5.

* The colunn does not introduce contanminants that interfere with
identification and quantitation of conmpounds listed in Exhibit
C (Aroclors).

4 The docunentation nmust be made avail able to USEPA during on-site
| aboratory eval uati ons or sent to USEPA upon request by the USEPA
Regi onal CLP Project Oficer (CLP PO.

Columms are nounted in a press-fit Y-shaped gl ass 3-way union
splitter or a Y-shaped fused-silica connector froma variety of
commer ci al sources. The two columms may be mounted in an 8 inch
deactivated glass injection tee. The Contractor should follow the
manuf acturer’s recomendati ons for nounting 0.53 mmcapillary col ums
in injector ports.

The carrier gas for routine applications is helium The Contractor
may choose to use hydrogen as a carrier gas, but they nust clearly
identify its use in the SDG Narrative and on all divider pages
precedi ng raw chromat ographic data in subm ssions to USEPA. Use of a
hydrogen | eak detector is highly recommended when hydrogen is used as
the carrier gas. Al GC carrier gas lines nust be constructed from
stainl ess steel or copper tubing. Non-PTFE thread sealants or flow
controllers with rubber conponents are not to be used.

El ectron Capture Detector (ECD)

The linearity of the response of the ECD may be greatly dependent on the
flow rate of the make-up gas. The make-up gas nust be P-5, P-10
(argon/ net hane), or nitrogen according to the instrunent specification
Care must be taken to nmaintain stable and appropriate flow of make-up
gas to the detector. The GJ ECD system nmust be in a roomin which the
at nosphere has been denonstrated to be free of all contam nants that may
interfere with the analysis. The instrunent nmust be vented to outside
the facility or to a trapping systemthat prevents the rel ease of

contam nants into the instrument room
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Exhi bit D Aroclors — Sections 6 & 7
Reagents and St andards

6.

23

.24

Data System

A data system mnmust be interfaced to the GOJ ECD. The data system nust
al l ow the conti nuous acquisition of data throughout the duration of the
chr omat ogr aphi ¢ program and nust permt, at a mninmm the output of
tine vs. intensity (peak hei ght or peak area) data. Also, the data
system nmust be able to rescal e chromatographic data in order to report
chromat ograns neeting the requirements listed within this nethod.

Dat a Storage Device

Dat a storage devices must be suitable for long-term off-line storage of
dat a.

REAGENTS AND STANDARDS
Reagent s
Reagents shall be dated with the receipt date and used on a first-in
first-out basis. The purity of the reagents shall be verified before
use.

Reagent Water - Reagent water is defined as water in which an

interferent is not observed at or above the Contract Required
Quantitation Limt (CRQ) for each analyte of interest.

21 Reagent water nmay be generated by passing tap water through a
carbon filter bed containing about 453 g (1 Ib) of activated
car bon.

.2 Reagent water nmay be generated using a water purification system

Sodi um Sul fate - G anul ar-anhydrous reagent grade, heated at 400°C
for 4 hours in a shallow tray, or by precleaning the sodiumsulfate
with nethylene chloride. |If the sodiumsulfate is precleaned with
nmet hyl ene chl oride, a method bl ank rmust be anal yzed, denonstrating
that there is no interference fromthe sodi um sul fate.

CAUTI ON:  An open cont ai ner of sodium sul fate may becone contam nated
during storage in the |aboratory.

Sul furic Acid Solution - Prepare a 1:1 (v/v) solution by slowy
adding 50 nmL of sulfuric acid (sp. gr. 1.84) to 50 nL of reagent
wat er .

Sodi um Hydr oxi de Solution (10 N) - Carefully dissolve 40 g of sodi um
hydroxi de in reagent water and dilute the solution to 100 L.

Phosphoric Acid Solution - Prepare a 1:1 (v/v) solution of 85%
phosphoric acid in reagent water.

Acet one/ hexane (1:1 v/v).
Acet one/ net hyl ene chloride (1:1 v/v).

Met hyl ene chl ori de, hexane, acetone, toluene, iso-octane, 2-propanol
cycl ohexane, acetonitrile, n-butyl chloride, and nethanol (optional).
It is recoomended that each | ot of solvent used be anal yzed to
denonstrate that it is free of interference before use. Mthylene
chloride must be certified as acid free or nmust be tested to
denonstrate that it is free of hydrochloric acid. Acidic nethylene
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Exhi bit D Aroclors -- Section 7
Reagents and Standards (Con’'t)

chl ori de nust be passed through basic alum na and then denonstrat ed
to be free of hydrochloric acid.

St andar ds
I nt roducti on

The Contractor must provide all standards to be used with this
contract. These standards may be used only after they have been
certified according to the procedure in Exhibit E. The Contractor
nmust be able to verify that the standards are certified.
Manufacturer’'s certificates of analysis nust be retained by the
Contractor and presented upon request.

Stock Standard Sol utions (1000 ng/L)

1 Stock standard sol utions nmay be prepared from pure standard
materials or purchased as certified sol utions.

.2 Prepare stock standard sol uti ons by accurately wei ghi ng about
0.0100 g of pure material. Dissolve the material in iso-octane or

hexane and dilute to volunme in a 10 nL volunetric flask. Larger
vol umes may be used at the conveni ence of the Contractor

.3 VWhen conpound purity is assayed to be 96% or greater, the weight
may be used without correction to calculate the concentration of
the stock solution. [If the conpound purity is assayed to be | ess

than 96% the wei ght must be corrected when cal cul ating the
concentration of the stock solution (see Exhibit E, Section 7).

.4 Fresh stock standards nmust be prepared once every 6 nonths, or
sooner if standards have degraded or concentrated. Stock
standards nmust be checked for signs of degradation or
concentration just prior to preparing working standards fromthem

.5 Commer ci al | y-prepared stock standard sol uti ons may be used at any
concentration if they are certified by the manufacturer or by an
i ndependent source.

Secondary Dilution Standards

21 Usi ng stock standards, prepare secondary dilution standards in
i so-octane or hexane that contain the conmpounds of interest either
singly or m xed together

.2 Fresh secondary dilution standards nust be prepared once every 6
nmont hs, or sooner if standards have degraded or concentr ated.
Secondary dilution standards nmust be checked for signs of
degradati on or concentration just prior to preparing worKking
standards fromthem

Wor ki ng St andar ds
21 Surrogate Standard Spiking Sol ution

The surrogates, tetrachl oro-m xyl ene and decachl or obi phenyl, are
added to all standards, samples [including Laboratory Contro
Sanmples (LCSs)], Matrix Spike/ Matrix Spi ke Duplicates (Ms/ MsDs),
Per f ormance Eval uation (PE) sanples (if required), and bl anks
prior to extraction. Prepare a surrogate spiking solution of
0.80 pg/ mL of each of the two compounds in acetone. The solution
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Reagents and Standards (Con’'t)

shoul d be checked frequently for stability. The solution nust be
repl aced every 6 nmonths, or sooner if the solution has degraded or
concentrated

Matri x Spi king Sol ution

Prepare a matrix spiking solution of 0.8 pg/nL of Aroclor 1016 and
Arocl or 1260 in acetone or nethanol. The solution nust be

repl aced every 6 nonths, or sooner if the solution has degraded or
concentr at ed

Laboratory Control Sanmple (LCS) Spiking Solution

Prepare an LCS spiking solution of 0.8 pg/nL of Aroclor 1016 and
Arocl or 1260 in acetone or nethanol. The LCS solution nust be
prepared every 6 nonths, or sooner if the solution has degraded or
concentr at ed

Calibration Standards for Aroclors

Arocl or standards nust be prepared individually, except for
Arocl or 1260 and Aroclor 1016 whi ch may be conbined in one
standard m xture

Prepare a five-point initial calibration standard sol ution
containing a mxture of Aroclors 1016 and 1260 at the foll ow ng
| evel s: 20; 40; 80; 160; and 320 pg/L. Also, prepare a single-
point initial calibration standard sol ution containing Arocl or
1221 at 40 pg/L and Aroclors 1232, 1242, 1248, and 1254 at

20 pg/ L. These solutions nust be prepared in hexane or iso-
oct ane.

Prepare a single-point calibration verification standard
sol ution containing Aroclor 1260 and Aroclor 1016 at 80 pg/L.

If Aroclor 1221, 1232, 1242, 1248, 1254 are detected in a
sanple, then a five-point initial calibration solution for the
detected Arocl or nust be prepared at the followi ng | evels:
Arocl or 1221 at 40, 60, 120, 240, and 480 pg/L and Aroclors
1232, 1242, 1248, 1254 at 20, 40, 80, 160, and 320 pg/L. These
sol utions nust be prepared in hexane or iso-octane.

GPC Cali bration Sol ution

Prepare a GPC calibration solution in methylene chloride that
contains the follow ng anal ytes at the m ni num concentrations
listed below. The solution nust be prepared every 6 nonths, or
sooner if the solution has degraded or concentr ated.

Anal yt e Concentration (ng/ni)
Corn oil 25.0
Bi s(2-et hyl hexyl ) pht hal at e 1.0
Met hoxychl or 0.2
Peryl ene 0.02
Sul fur 0.08
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.2.5 Ampul at ed Standard Extracts

St andard sol uti ons purchased froma chem cal supply house as

anpul ated extracts in glass vials may be retained until the
expiration date provided by the manufacturer. |If no manufacturer’s
expiration date is provided, the standard solutions as anpul ated
extracts may be retained and used for 2 years fromthe preparation
date. Standard solutions prepared by the Contractor that are

i medi ately anpulated in glass vials may be retained 2 years fromthe
preparation date. Upon breaking the glass seal, the expiration tines
listed in Sections 7.2.2 - 7.3 will apply. The Contractor is
responsi bl e for assuring that the integrity of the standards has not
degraded (Section 7.3.5).

.3 St orage of Standard Sol utions

. 3.1 Store the stock and secondary standard solutions at 4°C (£2°C) in
pol ytetrafl uoroet hyl ene (PTFE)-I|ined, screw cap, anmber bottles/vials.

. 3.2 Store the working standard solutions at 4°C (z2°C) in PTFE-lined
screw cap, amber bottles/vials. The working standards nust be
checked frequently for signs of degradation or evaporation

NOTE: Refrigeration may cause the corn oil in the GPC calibration
solution to precipitate. Before use, allow the GPC calibration
solution to stand at roomtenperature until the corn oi

di ssol ves.
.3.3 Protect all standards fromlight.
.3.4 Sanpl es, sanple extracts, and standards nmust be stored separately.
.3.5 The Contractor is responsible for maintaining and verifying the

integrity of standard solutions prior to use.

NOTE: Storage of standard solutions in the freezer may cause sone
conpounds to precipitate. This nmeans that at a mninmum the
standards must be brought to roomtenperature prior to use,
checked for | osses, and checked to verify that all conponents
have remained in solution. Additional steps may be necessary
to ensure that all conponents are in solution

N

Tenperature Records for Storage of Standards
4.1 The tenperature of all standard storage refrigerators/freezers shal
be recorded daily.
.4.2 Tenper ature excursions shall be noted and appropriate corrective

actions shall be taken to correct problens, when required.

.4.3 Corrective action Standard Operating Procedures (SOPs) shall be
posted on the refrigerators/freezers.
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Sanpl e Col | ection, Preservation, Storage, and Hol di ng Ti nes

8.

8.

0

1

SAMPLE CCLLECTI ON, PRESERVATI ON, STORAGE, AND HOLDI NG Tl MES

Sanpl e Col l ecti on and Preservation

Water sanples may be collected in 1 L (or 1 quart) anber gl ass
containers, fitted with screwcaps lined with pol ytetrafl uoroethyl ene
(PTFE). If anber containers are not avail able, the sanples should be
protected fromlight. Soil sanples nay be collected in glass
containers or closed end tubes (e.g., brass sleeves) in sufficient
quantity to performthe analysis. The specific requirenents for site
sanpl e collection are outlined by the USEPA Regi on.

Al samples nmust be iced or refrigerated at 4°C (z2°C) fromthe tine
of collection until extraction

Procedure for Sample Storage

The sanpl es nmust be protected fromlight and refrigerated at

4°C (z2°C) fromthe tinme of receipt until 60 days after delivery of a
conpl ete, reconcil ed data package to USEPA. After 60 days, the
sanpl es may be di sposed of in a manner that conmplies with al
appl i cabl e regul ati ons.

The sanpl es nmust be stored in an atnosphere denpnstrated to be free
of all potential contam nants.

Procedure for Sample Extract Storage

Sanpl e extracts nmust be protected fromlight and stored at 4°C (x2°C)
until 365 days after delivery of a conplete, reconciled data package
t o USEPA.

Sanpl e extracts nmust be stored in an atnosphere denonstrated to be
free of all potential contam nants.

Sanpl es, sanple extracts, and standards nmust be stored separately.

Records for Sanple and Sanpl e Extract Storage

The tenperature of all sanple and sanpl e extract storage
refrigerators shall be recorded daily.

Tenper ature excursions shall be noted and appropriate corrective
actions shall be taken to correct problens, when required.

Corrective action Standard Operating Procedures (SOPs) shall be
posted on the refrigerators.

Contract Required Hol ding Tinmes

Extracti on of water sanples by separatory funnel procedures nust be
conpleted within 5 days of the Validated Tine of Sanple Receipt
(VISR). Extraction of water sanples by continuous liquid-liquid
extraction (CLLE) procedures nust be conpleted within 5 days of the
VISR Extraction of soil/sediment sanples nmust be conpleted within
10 days of the VTSR

As part of USEPA's Quality Assurance (QA) program USEPA may provide
Per f ormance Eval uation (PE) sanples as standard extracts that the
Contractor is required to prepare per instructions provided by USEPA
PE sanpl es nmust be prepared and anal yzed concurrently with the
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sanples in the Sanple Delivery Goup (SDG .

time (5 days after the VISR for water,
soi | / sedi nent) do not apply for

extracts.

Anal ysi s of sanmple extracts nust

following the start of extraction.

CAL| BRATI ON AND STANDARDI ZATI ON

Gas Chromat ograph (GC) Operation Conditions

The extraction hol ding
10 days after the VISR for
PE sanpl es recei ved as standard

be conpleted wi thin 40 days

The followi ng are the gas chromatographic anal ytical conditions for a

wi de-bore capillary col um.

ot herwi se not ed.

Col unn Condi ti ons

Carrier gas (He)
Make- up gas

[ ar gon/ net hane

(P-5 or P-10) or N2]
I njector tenperature
Det ector tenperature
Initial tenperature

Tenper at ure program

0.5/1.0 umfilmthickness

The conditions are reconmended unl ess

1.5 umfil mthi ckness

5-7 nmL/mn.
30 ni/mn.

205°C
290°C

150°C, hold 0.5 min.

150°C to 270°C at
5°C/ m n.

6 nmL/ mn.
30 nlL/mn.

205°C
290°C
140°C, hold 2 mn.

140°C to 240°C at
10°C/ mn., hold
5 min. at 240°C,

240°C to 265°C at
5°C/ min.
Fi nal tenperature

270°C, hold 10 mn. 265°C, hold 18 mn.

9.1.2 Optim ze GC conditions for anal yte separation and sensitivity. Once
optim zed, the sane GC conditions nmust be used for the analysis of
al |l standards, blanks, and sanples including Laboratory Control
Sanpl es (LCSs) and Matrix Spike/ Matrix Spi ke Duplicates (MsS/ MSDs).
The linearity of the Electron Capture Detector (ECD) nay be greatly
dependent on the flow rate of the nmake-up gas. Care nust be taken to
mai ntai n stabl e and appropriate fl ow of nake-up gas to the detector.

9.1.3 Manual injections nust be 2.0 pyL. Auto injectors may use 1.0 pL
vol umes. The sane injection volunme nmust be used for all standards,
requi red bl anks, and sanples (including LCSs and M5/ MSDs) .

9.2 Initial Calibration

9.2.1 Sunmmary of Initial Calibration

Prior to sanmple analysis (including LCSs and M5/ MsDs) and required
bl anks, each GC/ECD system nust be initially calibrated to determ ne
instrument sensitivity and the linearity of Aroclor response. An
initial five-point calibration is performed using Aroclors 1016 and
1260 to denonstrate the linearity of the detector response. The
other five Aroclors are calibrated at a single md-point for pattern
recognition. The standards for these five Aroclors should be

anal yzed before the analysis of any sanples, and may be anal yzed
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before or after the analysis of the five |levels of the Aroclor
1016/ 1260 st andards.

Frequency of Initial Calibration

Each GC/ ECD system nmust be initially calibrated upon award of the
contract, whenever major instrument maintenance or nodification is
performed (e.g., column replacenent or repair, cleaning or

repl acenent of the ECD, etc.) or if the calibration verification
techni cal acceptance criteria have not been net.

Procedure for Initial Calibration

Set up the GO ECD systens as described in Section 9.1. Optimze
the instrunmental conditions for resolution of the target conmpounds
and sensitivity.

NOTE: Once the GC conditions have been established, the sane
operating conditions nmust be used for both calibrations and
sanpl e anal yses.

Prepare the initial calibration standards using the anal ytes and
the concentrations specified in Sections 7.2.4.4.1 and 7.2.4.4.2.

If Aroclors other than Arocl or 1016/ 1260 are detected in an
anal ysis, a separate five-point calibration nust be prepared
(Section 7.2.4.4.3) and run for that particular Aroclor

Al'l standards, blanks, sanples, LCSs, M5/ MsDs, and extracts nust
be allowed to warmto anbient tenperature before anal ysis.

Anal yze the initial calibration sequence as given bel ow.
NOTE: The singl e-point Aroclor standards nmay be anal yzed after the

analysis of the five levels of the Aroclor 1016/1260
st andar ds.

Initial Calibration Sequence

1. Arocl or 1221
2. Arocl or 1232
3. Arocl or 1242
4. Arocl or 1248
5. Arocl or 1254
6. Arocl or 1016/ 1260 (20 ug/ L)
7. Arocl or 1016/ 1260 (40 ug/ L)
8. Arocl or 1016/ 1260 (80 ug/ L)
9. Arocl or 1016/1260 (160 ug/L)
10. Aroclor 1016/1260 (320 pg/L)
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Calculations for Initial Calibration

During the initial calibration sequence, absolute Retention Tines
(RTs) are determ ned for each surrogate and between 3-5 maj or
peaks of each Aroclor

For Aroclors 1016 and 1260, an RT is measured for each of the 3-5
peaks in each of the five calibration standards and the nmean RT
(B®) is calculated for each of the 3-5 peaks as the average of the
five values obtained fromthe five calibration standards. For
Arocl ors 1221, 1232, 1242, 1248, and 1254, an RT is neasured for
each of the 3-5 peaks for a single-point calibration standard, if
a valid five-point calibration is present for a specific Aroclor
then an RT is neasured for each of the 3-5 peaks in each of the
five calibration standards and the B® is cal cul ated as the average
of the five values for each of the 3-5 peaks obtained fromthe
five calibration standards. An RT is neasured for the surrogates
in each of the five calibrations and the (B6) is calculated as the
average of the five values. Calculate the (B®) using Equation 1

EQ 1 Mean Retention Tinme

Wer e,

86 = Mean absolute Retention Tinme of analyte
RT, = Absolute Retention Tine of analyte.

n = Nunber of neasurenents.

An RT window is cal culated for the major peaks (3-5) of each
Arocl or and for each surrogate using the RT wi ndow |isted bel ow.
Anal ytes are identified when peaks are observed in the RT w ndow
for the conpound on both GC col umms.

Conpounds Retention Tine Wndows (m nutes)
Arocl ors +0. 07
tetrachl oro- m xyl ene +0. 05
decachl or obi phenyl +0. 10

The linearity of the instrunent is determ ned by calculating a
Percent Rel ative Standard Deviation (YRSD) of the Calibration
Factors (CFs). Either peak area or peak height may be used to
calcul ate CFs used in the YRSD equation

Five sets of CFs will be generated for the Aroclor 1016/ 1260
m xture, each set consisting of the CFs for each of the five peaks
chosen for this mxture. The single standard for each of the
other Aroclors will generate at |east three CFs, one for each
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sel ected peak, unless a valid five-point calibration is present
for a specific Aroclor, in which case five sets of CFs will be
generated for the specific Aroclor.

Cal cul ate CFs, the Mean CF (6B), and the 9RSD of the CFs for each
peak in a selected set of 3-5 maj or peaks for each Aroclor using
Equations 2, 3, and 4.

EQ 2 Calibration Factor Cal cul ation

Peak area (or Height) of the standard
Mass Injected (ng)

CF =

EQ 3 Mean Calibration Factor Calcul ation

Y o,
1
= i1

n

CF

EQ 4 Percent Relative Standard Deviation Cal cul ation

\Wer e,
Dy =

2 (CF, - CF)?

i=1

(n-1)
YRSD = Percent Relative Standard Devi ation.
SD = Standard Deviation of Calibration Factors.
CF, = Calibration Factor.
(§15) = Mean Calibration Factor.
n = Total nunber of val ues.
9.2.5 Techni cal Acceptance Criteria for Initial Calibration

Al initial calibration technical acceptance criteria apply
i ndependently to both GC col ums.

9.2.5.1 The initial calibration sequence nmust be anal yzed according to the
procedure listed in Section 9.2.3, at the concentrations listed in
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9.2.6.4
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Exhi bit D Aroclors -- Section 9
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Section 7.2.4.4, and at the frequency listed in Section 9.2.2.
The GC/ ECD operating conditions optimzed in Section 9.1 nust be
fol | owed.

The identification of Aroclors by GC nethods is based primarily on
recognition of patterns of RTs displayed on a chromat ogram
Therefore, the follow ng requirenents apply to all data presented
for Aroclors.

e The chromat ogranms of the standards for the Aroclors anal yzed
during the initial calibration sequence nmust display the peaks
chosen for identification of each analyte at greater than 25%
and | ess than 100% of full scale.

 |If a chromatogramis replotted electronically to neet
requi renents, the scaling factor used nmust be displayed on the
chromatogram Both the initial chromatogram and the replotted
chromat ogram nust be submtted in the data package.

The 9%RSD for each Aroclor peak and surrogates must be | ess than or
equal to 20% The 9RSD requirenment applies to any other Aroclor
anal yzed at the five-point calibration (if required in Section
9.2.3.3).

Corrective Action for Initial Calibration

If the technical acceptance criteria for the initial calibration
are not met, inspect the systemfor problenms. It nmay be necessary
to change the col unm, bake-out the detector, clean the injection
port, or take other corrective actions to achieve the acceptance
criteria.

Cont am nati on shoul d be suspected as a cause if the detector
cannot achi eve acceptable linearity using this method. 1In the
case of |owlevel contam nation, baking out the detector at an

el evated tenperature (350°C) should be sufficient to achieve
acceptabl e performance. |In the case of heavy contami nation
passi ng hydrogen through the detector for 1-2 hours at an el evated
tenperature may correct the problem |In the case of severe

contam nation, the detector may require servicing by the ECD
manuf act urer.

CAUTI ON: DO NOT' CPEN THE DETECTOR. THE ECD CONTAI NS RADI OCHEM CAL
SOURCES.

If a laboratory cleans out a detector using an el evated
tenperature, the ECD el ectronics nmust be turned off during the
bake- out procedure.

After bake-out or hydrogen reduction, the detector nust be
recal i brated using the initial calibration sequence.

Initial calibration technical acceptance criteria nust be net
before any sanple, including M5/ MSD, LCS, or required bl anks, are
anal yzed. Any sanples or required bl anks anal yzed before the
initial calibration technical acceptance criteria have been net
will require reanalysis at no additional cost to USEPA
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9.

9.

3

3.

Calibration Verification
Sunmmary of Calibration Verification

A calibration verification standard is used to verify the calibration
and eval uate instrunent performance. Aroclors 1016/1260 constitute
the calibration verification. Sanple data are not acceptabl e unless
bracketed by acceptabl e analysis of the calibration verification

st andar d.

Frequency of Calibration Verification

1 An Arocl or 1016/ 1260 standard must be anal yzed each 12-hour shift

prior to conducting any sanpl e anal yses. Analysis of this
calibration standard is required at the end of the analysis
sequence. It is not required to anal yze ot her Aroclor standards
besi des Arocl or 1016/1260 as calibration verification, unless
anot her Aroclor was detected (see Section 9.2.3.3).

.2 The requirenents for running the calibration verification is

wai ved when no sanples (including LCSs and MsS/ MsDs), dil utions,
reanal yses, nethod bl anks, and Arocl ors are anal yzed during that
12-hour period. To resume analysis, using the existing initial
calibration, the Contractor first nust analyze a calibration
verification standard that neets the technical acceptance
criteria.

Procedure for Calibration Verification

21 Anal yze the Aroclor 1016/1260 standard at the required frequencies
(Section 9.3.2).

.2 Prepare the calibration verification standard using the Aroclor
1016/ 1260 standard at the concentrations specified in Section
7.2.4.4.2.

.3 Al'l standards must be at anbient tenperature at the tinme of

preparati on and anal ysi s.

Calculations for Calibration Verification

21 For each anal ysis of the Aroclor 1016/1260 standard used to

denonstrate calibration verification, calculate the Percent
Difference (%0 fference) between the CF for each Aroclor peak in
the calibration verification standard and the 66 fromthe initial
calibration curve using the foll ow ng equation:
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EQ 5 Percent Difference Cal culation

gDifference = CFT_E x 100
CF
Wer e,
%i fference = Percent Difference.
CF = Calibration Factor.
6B = Mean Calibration Factor.

Techni cal Acceptance Criteria for Calibration Verification

Al calibration verification technical acceptance criteria apply
i ndependently to each columm, and nust neet criteria specified in
Section 9.2.5. 2.

The Arocl or 1016/ 1260 standards nust be anal yzed at the required
frequency on a GO ECD systemthat has nmet the initial calibration
techni cal acceptance criteria.

The absol ute RT of each of the Aroclor peaks and surrogates in the
calibration verification standard nmust be within the RT w ndow
determined fromthe initial calibration standard in Section
9.2.4.3.

The CF for each Arocl or peak and surrogates cal culated fromthe
calibration verification standard nmust not exceed a difference of
nore than £15% when conpared to the 66 fromthe initial
calibration curve

Corrective Action for Calibration Verification

If the technical acceptance criteria for the calibration
verification are not net, inspect the systemfor problens and take
corrective action to achieve the acceptance criteria.

Maj or corrective actions such as replacing the GC col um or baking
out the detector will require that a newinitial calibration be
performed that neets the technical acceptance criteria in Section
9.2.5.

M nor corrective actions may not require performng a newinitia
calibration, provided that a new analysis of the standard that
originally failed the criteria does neet all the acceptance
criteria.

If the Aroclor 1016/1260 standard does not neet technica
acceptance criteria listed in Sections 9.3.5.2 and 9.3.5.3, it

must be re-injected imediately. |If the second injection of the
Arocl or 1016/ 1260 standard neets the criteria, sanple analysis may
continue. |If the second injection does not neet the criteria, al

data coll ection nust be stopped. Appropriate corrective action
nmust be taken, and a new initial calibration sequence must be run
bef ore nore sanple data are coll ected
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5 The Contractor is rem nded that running an Aroclor 1016/ 1260
standard once every 12 hours is the mninumcontract requiremnent.
Late eluting peaks may carry over fromone injection to the next
if highly conplex sanples are analyzed or if the GC conditions are
unstabl e. Such carryover is unacceptable. Therefore, it may be
necessary to run standards nore often to avoid discardi ng data.

6 Calibration verification technical acceptance criteria nust be mnet
before any sanple, including M5/ MSD and LCS is reported. Any
sanpl es, including M5/ MSDs, LCSs, and required bl anks associ at ed
with a calibration verification that do not neet the technical
acceptance criteria will require reanalysis at no additional cost
t o USEPA.

PROCEDURE

The Contractor must have the capability to performall of the sanple
cl eanup procedures presented in this Exhibit, including those included
by reference. The Contractor may use any of the procedures or

conbi nati ons of procedures to cleanup the sanmples prior to analysis,
unl ess the Contractor is specifically directed by the Region to use a
particul ar cleanup procedure or conbi nation of cleanup procedures.

The Contractor mnmust denonstrate that each cl eanup procedure is capable
of producing data that nmeets the technical acceptance criteria for the
met hod, including Method Detection Limts (MDLs) and any precision and
recovery limts.

Sanpl e Preparation

If insufficient sanple anount (less than 90% of the required anount)
is received to performthe anal yses, the Contractor shall contact the
Sanpl e Management O fice (SMJ) to apprise themof the problem SMO
will contact the Region for instructions. The Region will either
requi re that no sanple anal yses be perfornmed or will require that a
reduced vol une be used for the sanple analysis. No other changes in
the analyses will be permtted. The Contractor shall docunent the
Region’s decision in the Sanple Delivery Goup (SDG Narrative.

Mul ti - Phase Sanpl es

If nulti-phase sanples (e.g., a two-phase liquid sample, oily,

sl udge/ sandy soil sample) are received by the Contractor, the
Contractor shall contact SMO to apprise themof the type of sanple
received. SMOw |l contact the Region.

1 If all phases of the sanple are anenable to analysis, the Region
may require the Contractor to do any of the foll ow ng:

* Mx the sanple and anal yze an aliquot fromthe honogeni zed
sanmpl e;

» Separate the phases of the sanple and anal yze each phase
separately. SMO wi |l provide EPA Sanple Nunmbers for the
addi ti onal phases, if required;

» Separate the phases and anal yze one or nore of the phases, but
not all of the phases. SMOw |l provide EPA Sanpl e Nunbers for
t he additional phases, if required; or

« Do not analyze the sanple.
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If all of the phases are not anenable to analysis (i.e., outside
scope), the Region may require the Contractor to do any of the
fol |l owi ng:

e Separate the phase(s) and anal yze the phase(s) that is(are)
anenable to analysis. SMOw Il provide EPA Sanpl e Nunbers for
t he additional phases, if required.

« Do not analyze the sanple.

No ot her change in the analyses will be permtted. The Contractor
shal | docunment the Region’s decision in the SDG Narrati ve.

Extracti on of Water Sanples

Wat er sanples may be extracted by either a separatory funne
procedure or a continuous liquid-liquid extraction (CLLE) procedure.
If an emul sion prevents acceptable solvent recovery with the
separatory funnel procedure, CLLE nust be enployed. Allowthe
sanples to warmto anbi ent tenperature.

Separatory Funnel Extraction (SFE)

1 Measure out each 1 L sanple aliquot in a separate graduated

cylinder. Measure and record the pH of the sanple with wide
range pH paper and adjust the pHto between 5 and 9 with 10 N
sodi um hydr oxi de or concentrated sulfuric acid, if required.
Sanpl es requiring pH adjustnent nust be noted in the SDG
Narrative. Place the sanple aliquot into a 2 L separatory

f unnel

.2 Using a syringe or a volunetric pipet, add 1 nL of the

surrogate solution (Section 7.2.4.1) to all water sanples.

.3 Ri nse the graduated cylinder with 30 nL of methyl ene chloride

and transfer the rinsate to the separatory funnel. If the
sanmpl e container is enpty, rinse the container with 30 nL of
nmet hyl ene chl oride and add the rinsate to the separatory
funnel. |If the sanple container is not rinsed, then add

anot her 30 nL of nethylene chloride to the separatory funne
and extract the sanple by shaking the funnel for 2 min., with
periodic venting to rel ease excess pressure.

NOTE: The total volune of solvent used for extraction is 60 ni.
Allow the organic |ayer to separate fromthe water phase
for a mnimumof 10 min. |If the emulsion interface
between | ayers is nore than one-third the volune of the
sol vent layer, the anal yst nmust enpl oy nmechanica
techni ques to conplete the phase separation. The optinum
t echni que depends upon the sanple, and may incl ude
stirring, filtration through glass wool, centrifugation
or other physical neans. Drain the nmethylene chloride
into a 250 nL Erl enneyer flask.

10.1.3.1.4 Add a second 60 niL volunme of nethylene chloride to the

separatory funnel and repeat the extraction procedure a second
time, conbining the extracts in the Erlennmeyer flask. Perform
a third extraction in the same manner. Proceed to Section
10.1.5.
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10.1.3.2
10.1.3. 2.1
10.1.3.2.1.1

10.1.3.2.1.2

10.1.3.2.1.3

10.1.3.2.1.4

10.1.3.2.1.5

10.1.3.2.1.6

10.1.3.2.2

10.1.3.2. 2.1

10.1.3.2.2.2

Conti nuous Liquid-Liquid Extraction (CLLE)

CLLE Wt hout Hydrophobi c Menbrane

Fol | ow manufacturer's instructions for set-up

Add net hyl ene chloride to the bottomof the extractor and
fill it to a depth of at |east one inch above the bottom
si dear m

Measure out each 1 L sanple aliquot in a separate, clean
graduated cylinder; transfer the aliquot to the continuous
extractor. Measure the pH of the sanmple with w de range pH
paper or a pH neter and record the pH Adjust the pHto
between 5 and 9 with 10 N sodi um hydroxi de or concentrated
sul furic acid, if required. Sanples requiring the pH

adj ustment nust be noted in the SDG Narrati ve.

NOTE: Wth sone sanples, it may be necessary to place a
| ayer of glass wool between the mnethyl ene chloride and
the water layer in the extractor to prevent
preci pitation of suspended solids into the nethyl ene
chloride during extraction.

Using a syringe or volunetric pipet, add 1 nL of the
surrogate standard spi king solution (Section 7.2.4.1) into
the sanple and m x wel .

Ri nse the graduated cylinder with 50 nL of nethyl ene
chloride and transfer the rinsate to the continuous
extractor. |If the sanple container is enpty, rinse the
container with 50 nmL of methylene chloride and add the
rinsate to the continuous extractor

Add sufficient methylene chloride to the continuous
extractor to ensure proper solvent cycling during operation
Adj ust the drip rate to 5-15 niL/mn (recomended); optim ze
the extraction drip rate. Extract for a mninumof 18

hour s.

NOTE 1: When a mininumdrip rate of 10-15 nml/mn is
mai nt ai ned t hroughout the extraction, the
extraction time may be reduced to a m ni numof 12
hours. Allow to cool, then detach the distillation
flask. Proceed to Section 10.1.5.

NOTE 2: Some continuous extractors are al so capabl e of
concentrating the extract within the extraction
set-up. Follow the manufacturer's instructions for
concentration when using this type of extractor

CLLE Wt h Hydrophobi c Menbrane

Fol | ow the procedure in Sections 10.1.3.2.1, but reduce the
anmount of methylene chloride used to 50 nL and extract for a
m ni mum of 6 hours.

Due to the smaller volune of solvent used during the
extraction process, sone sanple matrices (e.g., oily
sanpl es, sanples containing a high concentration of
surfactants) may create an emul sion that will consune the
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sol vent volume, preventing the efficient extraction of the
sanple. Wen this occurs, add additional solvent to ensure
efficient extraction of the sanple, and extend the
extraction time by a mininumof 6 hours. |If the sanple
matrix prevents the free flow of solvent through the

menbr ane, then the non-hydrophobi c nmenbrane conti nuous
liquid-liquid type extractor nmust be used. Proceed to
Section 10.1.5.

NOTE 1: It may not be necessary to dry the extract with
sodiumsulfate if the hydrophobi c menbrane type
extractor is used.

NOTE 2: If |low surrogate recoveries occur, assure that: 1)
t he apparatus was properly assenbled to prevent
| eaks; 2) the drip rate/solvent cycling was
optim zed; and 3) there was proper cooling for
condensati on of solvent.

NOTE 3: Alternate continuous liquid-liquid extractor types
that nmeet the requirenents of the anal ytical nethod
may al so be used. |If using alternate extractors or
design types, follow the manufacturer’s
instructions for set-up

Soi | / Sedi nent Sanpl es

M x sanpl es thoroughly, especially conmposited sanples. Discard any
foreign objects such as sticks, |eaves, and rocks. Al so, decant and
di scard any standi ng aqueous phase.

pH Det er m nati on

Transfer 50 g of soil/sedinment to a 100 nL beaker. Add 50 nmlL of
water and stir the solution with a magnetic stirrer for 1 hour
Determ ne the pH of the sanple by using a conbination gl ass

el ectrode and pH neter while the sanple is stirred. Report the pH
val ue on the appropriate data sheet. |f the pH of the
soil/sedinment is greater than 9 or less than 5, docunent any
subsequent problens in the analysis related to pH in the SDG
Narrative, but do not attenpt to adjust the pH of the sanple.

Di scard the portion of the sanple used for pH determination.

NOTE: If insufficient volume of soil/sedinment is received, use a
smaller 1:1 ratio of grans of sanple to mililiters of water
for the pH determ nation, and note in the SDG Narrati ve.

Percent Moi sture (%bisture)

Weigh 5-10 g of the soil/sedinent to the nearest 0.01 g into a
tarred cruci ble or al um num wei ghi ng pan. Deternm ne the wei ght
percent volatilized (hereafter referred to as Percent Misture) by
drying overnight at 105°C. After the sanple is dry, renove the
sanpl e and pan and allow themto cool in a desiccator before

wei ghing. Calculate the Percent Misture according to Equation 6
bel ow. Concentrations of individual analytes will be reported
relative to the dry weight of soil/sedinent.

CAUTI ON: Gases vol atized from sone soil/sedi nent sanpl es may

require that this drying procedure be carried out in a
hood.
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10.1.4.3

10.1.4.3.1

10.1.4.3.2

10.

10.

10.

10.

10.

10.

1

.4.3.3

.4.3.3.1

.4.3.3.2

.4.3.3.3

.4.3.3.4

4.3.3.5

EQ 6 Percent Misture Calculation

Ex

t

grams of wet sample - grams of dry sample
grams of wet sample

%Moisture = x 100

raction of Soil/Sedi nent Sanpl es

Three procedures are provided for the extraction of Aroclor
conpounds from soil/sedi ment sanpl es:

e Utrasonic extraction
« J[Automated] Soxhlet extraction; and
e Pressurized fluid extraction.

The Contractor shall use one of the above procedures for the
extraction of soil/sedi ment sanples.

NOTE: All soil/sedinment sanples in a Case nmust be extracted by
t he sane procedure.

For soil/sedi ment extractions, weigh approximtely 30 g of
sanple, to the nearest 0.1 g, into a 400 nmL beaker. Add 60 g
of anhydrous powdered or granul ated sodi um sul fate, or
sufficient quantity and mx well. Proceed to Section
10.1.4.3.3 for ultrasonic extraction, Section 10.1.4.3.4 for
aut omat ed Soxhl et extraction, or Section 10.1.4.3.5 for
pressurized fluid extraction. As applicable, followthe
manuf acturer’s instructions for use of all extraction

equi prent .

U trasoni ¢ Extraction

Add 1 nmL of the surrogate standard spi king solution (Section
7.2.4.1) to the sanmple, then imredi ately add 100 nL of 1:1
(v/v) acetone/ et hyl ene chl ori de.

Pl ace the bottom surface of the tip of the 3/4 inch tapered
di sruption horn about 1/2 inch below the surface of the

sol vent, but above the sedinent |ayer. Do not use a
mcrotip probe.

Sonicate for 3 mn. with the output control knob set at 10
(full power), node switch on Pul se, and the percent duty
cycle knob set at 50.0%

NOTE: These settings refer to Mbdel W385. Wen using a
soni cator other than Mbdel W385, refer to the
manuf acturer’s instructions for appropriate output
settings.

Decant and filter extracts through Whatman No. 41 filter
paper using vacuumfiltration or centrifuge and decant
extraction solvent.

Repeat the extraction two nore times with two additiona
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100 mL portions of 1:1 (v/v) acetone/ nmethyl ene chloride.

Bef ore each extraction, make certain that the sodiumsulfate
is free-flowi ng and not a consolidated nass. As required,
break up large lunmps with a clean spatula, or, very
carefully, with the tip of the unenergi zed probe. Decant
the extraction solvent after each sonication. On the fina
soni cati on, pour the entire sanple into the Buchner funne
and rinse with 1:1 (v/v) acetone/ et hyl ene chlori de.

Proceed to Section 10.1.5.

[ Aut omat ed] Soxhl et Extraction

Contractor may use either autonmated or non-automated Soxhl et
extraction. The follow ng procedure is based on the use of a
Soxtec HT-6 automated Soxhl et extraction system Wen using a
different system refer to the instructions provided by the
manufacturer for the appropriate procedure.

Check the heating oil level in the automated Soxhlet unit
and add oil if needed. Follow the manufacturer’s
instructions to set the tenperature on the service unit.
Press the "MAINS" button and observe that the switch lanp is
now "ON'. Qpen the cold water tap for the reflux condensers.
Adjust the flowto 2 L/mn to prevent solvent |oss through

t he condensers.

Transfer the entire sanple fromthe beaker (Section
10.1.4.3.2) to the thinble. Add 1 nL of the surrogate
standard spi king solution (Section 7.2.4.1) to the sanple.

I mredi ately transfer the thinbles containing the sanples
into the condensers. Raise the knob to the "BO LI NG'
position. The nmagnet will now fasten to the thinble. Lower
the knob to the "RINSING' position. The thinble will now
hang just bel ow t he condenser val ve.

Insert the extraction cups containing boiling chips, and

| oad each with an appropriate volunme of extraction sol vent
1:1 (v/v) acetone/ nethylene chloride. Using the cup hol der
| ower the | ocking handle, ensuring that the safety catch
engages. The cups are now cl anped into position

NOTE: The seals must be pre-rinsed or preextracted with
extraction solvent prior to initial use.

Move the extraction knobs to the "BO LING' position. The
thinbles are now imersed in solvent. Set the tiner for
60 mn. The condenser val ves nust be in the "OPEN'
position. Extract for the preset tine.

Move the extraction knobs to the "RINSING' position. The
thinbles will now hang above the solvent surface. Set the
tinmer for 60 min. Make certain that condenser valves are
still open. Extract for the preset tinme. After the rinse
ti me has el apsed, close the condenser valves by turning each
a quarter-turn, clockw se

VWhen all but 2-5 nL of solvent have been coll ected, open the

system and renove the cups. Transfer the contents of the
cups to graduated, conical-bottomglass tubes. Rinse the
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10. 1. 4.

10. 1. 4.

10. 1. 4.

10. 1. 4.

10. 1. 4.

10. 1. 4.

10. 1. 4.

10. 1. 4.

10.1.5

10. 1. 5.

cups using nmethylene chloride and add the rinsates to the
gl ass tubes. Proceed to Section 10.1.5.

.5 Pressurized Fluid Extraction

.5.1 Transfer the entire sanple fromthe beaker (Section

10.1.4.3.2) to an extraction cell of the appropriate size
for the aliquot. Add 1 nL of the surrogate standard spiking
solution (Section 7.2.4.1) to the sample.

.5.2 Pl ace the extraction cell into the instrunent or autosanpler

tray, as described by the instrunent nmanufacturer.

.5.3 Pl ace a precl eaned collection vessel in the instrument for

each sanple, as described by the instrument manufacturer

The total volune of the collected extract will depend on the
specific instrumentation and the extracti on procedure
reconmended by the manufacturer and may range from0.5 - 1.4
times the volume of the extraction cell. Ensure that the
col l ection vessel is sufficiently large to hold the extract.

.5.4 The followi ng are reconmended extraction conditions:

Oven tenperature 100°C
Pressure 1500- 2000 psi

Static tine 5 mn. (after 5 mn. pre-heat
equi | i brati on)

Fl ush vol ume 60% of the cell vol une

Ni t rogen purge 60 sec. at 150 psi (purge tinme my
be extended for | arger cells)

Static cycles 1

.5.5 Optim ze the extraction conditions, as needed, according to

the manufacturer’s instructions. |In general, the pressure
is not a critical paranmeter, as the purpose of pressurizing
the extraction cell is to prevent the solvent from boiling
at the extraction tenperature and to ensure that the sol vent
remains in intimte contact with the sanple. Any pressure
in the range of 1500-2000 psi should suffice.

.5.6 Once established, the same pressure should be used for al
sanmples in the same SDG

. 5.7 Begin the extraction according to the manufacturer’s
instructions. Collect each extract in a clean vial. Allow

the extracts to cool after the extractions are conplete.
Proceed to Section 10.1.5.

Extract Concentration
Concentrati on by Kuderna-Dani sh (K-D)
Assenbl e a K-D concentrator by attaching a 10 nL concentrator tube

to a 500 nL evaporative flask. Qher concentration devices or
techni ques may be used in place of the K-D concentrator if
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equi val ency is denonstrated for all the Aroclors listed in Exhibit
C (Aroclors).

For water sanples, transfer the extract to a K-D concentrator
by pouring the extract through a drying colum containi ng about
10 cm of anhydrous granul ar sodium sul fate.

For soil/sedi ment sanples, directly transfer the extract to the
K- D concentrator.

Ri nse the Erl enneyer flask (for both water and soil/sedi nment
sanmpl es) and the colum (for water sanples) with at |east two
20-30 nL portions of methylene chloride to conplete the
gquantitative transfer.

Add one or two clean boiling chips to the evaporative flask and
attach a three-ball Snyder colum. Pre-wet the Snyder col umm
by addi ng about 1 nL of methylene chloride to the top of the
colum. Place the K-D apparatus on a hot water bath (60-70°C
reconmended) so that the concentrator tube is partially
imersed in the hot water and the entire | ower rounded surface
of the flask is bathed with hot vapor. Adjust the vertica
position of the apparatus and the water tenperature as required
to conplete the concentration in 15-30 min. At the proper rate
of distillation, the balls of the colum will actively chatter,
but the chanmbers will not flood with condensed solvent. Wen

t he apparent volune of liquid reaches 3-5 nL for water sanples
(and less than 10 nL for soil/sedi nent sanples), renmove the K-D
apparatus. Allowit to drain and cool for at least 10 min. DO
NOT ALLOW THE EVAPORATOR TO GO DRY.

For both water and soil/sedi nent extracts that do not require
GPC cl eanup, proceed with the hexane exchange described in
Section 10.1.5. 2.

For water extracts that require GPC cl eanup, renove the Snyder
colum, rinse the flask and its lower joint, collect the
rinsate in the concentrator tube, and adjust the volunme to

10 mL with et hyl ene chloride. Proceed to Section 10.2.1 for
GPC cl eanup.

For soil/sedi nent extracts that require GPC cleanup, it is
absol utely necessary to further reduce the volunme of al

soi |l /sedi nent extracts to 1 nL in order to renove nost of the
acetone. This is best acconplished using the nitrogen
evaporation technique (Section 10.2.3.2). The presence of
acetone will cause a dead volune to develop in the GPC col um
and thus will cause | oss of surrogates and anal ytes during the
GPC cl eanups. Adjust the soil/sedinment extract volunme to 10 nL
with nethyl ene chloride. Proceed to Section 10.2.1 for GPC

cl eanup.

Sol vent Exchange into Hexane

This procedure applies to both extracts of water sanples and
extracts of soil/sedinment sanples.

Wth the extract in a K-D apparatus, renove the Snyder col um,
add 50 nL of hexane and a new boiling chip, and reattach the
Snyder colum. Pre-wet the colum by addi ng about 1 nL of
hexane to the top. Concentrate the solvent extract as
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10.1.5.2.2

10.1.5.2.3

10.1.5.3

10.1.5.3.1

10.1.5.3.2

10.1.5.3. 2.1

described in Section 10.1.5.1, but increase the tenperature of
the water bath (80-90°C recomended) to naintain proper
distillation.

Renove the Snyder colum; using 1-2 nL of hexane, rinse the
flask and its lower joint into the concentrator tube. Conplete
quantitative transfer of the extract to a 10 nL vial by using
hexane.

For sanples that have not been subjected to Gel Perneation

Chr omat ogr aphy (GPC) cl eanup, adjust the volunme of the hexane
extract to 10 nL. For sanples that have been subjected to GPC
cl eanup, concentrate the hexane extract to 5 nL using a Mcro
Snyder Col um or nitrogen evaporation, as described in Section
10.1.5.3.1 or 10.1.5.3.2, then proceed to Section 10.2.2 for
sul furic acid cl eanup

Fi nal Concentration of Extract

Two different techniques are permtted to concentrate the extract
to volume before cleanup or instrunmental analysis. They are the
M cro Snyder Columm and N trogen Evaporation Techni que.

M cro Snyder Col um Concentration

Add anot her one or two clean boiling chips to the concentrator
tube and attach a two-ball Mcro Snyder Columm. Pre-wet the
Snyder col um by addi ng about 0.5 nL of hexane to the top of
the colum. Place the K-D apparatus in a hot water bath (80-
90°C recomended) so that the concentrator tube is partially
imersed in the hot water. Adjust the vertical position of the
apparatus and the water tenperature as required to conplete the
concentration in 5-10 min. At the proper rate of distillation
the balls of the colum will actively chatter, but the chanbers
will not flood with condensed sol vent. When the apparent
volune of liquid reaches 0.5 nL, renove the K-D apparatus from
the water bath and allow it to drain for at least 10 nin. while
cooling. Renobve the Snyder columm and rinse its flask and
lower joint into the concentrator tube with 0.2 nL of hexane.

If GPC cleanup is needed and not yet performed adjust the
volune to 10 nL with nethyl ene chloride and proceed to Section
10.2.1 for GPC cleanup. For sanples that do not require GPC

cl eanup adjust the volune to 10 nL wi th hexane and proceed to
Section 10.2.2 for sulfuric acid cleanup. For sanples that
have al ready undergone GPC cl eanup adjust the volume with
hexane to 5 nL and proceed to Section 10.2.2 for sulfuric acid
cleanup. If no further cleanup is needed adjust the volunme with
hexane to the sane volune of the aliquot used for sulfuric acid
cleanup (1 or 2 nL) and proceed to Section 10.3 for GC/ ECD

anal ysi s.

Ni t rogen Evaporation Techni que (taken from ASTM Met hod D 3086)

Pl ace the Concentrator tube in a warmwater bath (30-35°C
recomended) and evaporate the solvent volunme to the fina
vol umre by blowing a gentle stream of clean, dry nitrogen
(filtered through a colum of activated carbon) onto the
solvent. DO NOT ALLOW THE EXTRACT TO GO DRY. |If GPC cl eanup
is needed and not yet perforned adjust the volune to 10 nL
with nethyl ene chloride and proceed to Section 10.2.1 for
GPC cl eanup. For sanples that do not require GPC cl eanup
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adjust the volune to 10 nL with hexane and proceed to
Section 10.2.2 for sulfuric acid cleanup. For sanples that
have al ready undergone GPC cl eanup adjust the volunme with
hexane to 5 nL and proceed to Section 10.2.2 for sulfuric
acid cleanup. If no further cleanup is needed adjust the

vol une with hexane to the sane volune of the aliquot used
for sulfuric acid cleanup (1 or 2 nlL) and proceed to Section
10. 3 for GC/ECD anal ysi s.

10.1.5.3.2.2 Gas lines fromthe gas source to the evaporation apparatus
must be stainless steel, copper, or polytetrafluoroethyl ene
(PTFE) tubing. Plastic tubing nust not be used between the
carbon trap and the sanple as it may introduce
interferences. The internal wall of new tubing nust be
rinsed several tinmes with hexane and then dried prior to
use.

10.1.5.3.2.3 Duri ng evaporation, the tube solvent |evel nust be kept
bel ow the water |evel of the bath.

10.2 d eanup Procedures

There are two cl eanup procedures specified in the method: GPC cl eanup
and sul furic acid cleanup. GPC cleanup is optional for water and

soi | / sedi nent extracts. Sulfuric acid cleanup is mandatory for al
extracts. Method bl anks and replicate anal ysis sanpl es nust be

subj ected to the sane cl eanup as the sanples associated with them The
follow ng may be used in addition to those described here, so |long as
all technical acceptance criteria are net: SW846 Methods 3610B

(Alum na); 3630C (Silica Gel); and 3650B (Acid/ Base Partition).

10.2.1 GPC d eanup
10.2. 1.1 I nt roducti on

GPC is a size exclusion cleanup procedure using organic solvents
and hydrophobic gels in the separation of natural (and synthetic)
macr onol ecul es. The packing gel is porous and is characterized by
the range or uniformty (exclusion range) of that pore size. In
the choi ce of gels, the exclusion range must be |arger than the
nol ecul ar size of the nolecules to be separated.

10.2.1.2 GPC Col utmm Preparati on

Prepare the GPC colum using Bio Beads. Alternate columm packings
may be used if 1) the columm packi ngs have equi val ent or better
performance than the Bi o Beads and neet the technical acceptance
criteria for GPC calibration, and 2) the col utm packi ngs do not

i ntroduce contami nants/artifacts into the sanple that interfere
with the analysis of the Aroclor conpounds. Followthe
manufacturer's instructions for preparation of the GPC col um.

10.2.1.3 Cal i bration of GPC
10.2.1.3.1 Sunmmary of GPC Cali bration
10.2.1.3.1.1 The GPC calibration procedure is based on nonitoring the

elution of standards with an ultraviolet (UV) detector
connected to the GPC col um.
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10.2.1.3.1.2

10.2.1.3.2

10.2.1.3.3

10.2.1.3.3.1

10.2.1.3.3.2

10.2.1.3.3.3

10.2.1.3.3.4

The WV detector calibration procedure described in Section
10.2.2.3.3 is needed for the analyses of Aroclors listed in
Exhibit C (Aroclors). | T MJUST NOT BE USED FOR THE ANALYSI S
OF GAS CHROVATOGRAPH MASS SPECTROVETER (GC/ MS) EXTRACTABLES
OR OTHER ANALYTES W THOUT A RECOVERY STUDY.

Frequency of GPC Calibration

Each GPC system nmust be calibrated upon award of the contract,
when the GPC calibration fails to neet acceptance criteria
(Section 10.2.2.3.4), when the colum is changed, when
channel i ng occurs, and once every 7 days. Also, the Retention
Time (RT) shift nust be | ess than 5% when conpared to RTs in
the last calibration W traces.

Procedure for GPC Calibration

Fol | ow the manufacturer’s instructions for operating the GPC
system Changes in pressure, solvent flowrate, and
tenperature conditions can affect anal yte RTs and nust be
noni t or ed.

Using a 10 nL syringe, load the calibration solution
(Section 7.2.4) onto the GPC. Determine the elution tines
for the phthal ate, nethoxychlor, and perylene. Phthal ate
will elute first; perylene will elute |ast.

Choose a "DUWMP" time that renpves greater than 85% of the
pht hal ate. Choose a "COLLECT" tine so that greater than

95% of the methoxychlor is collected, and continue to
collect until just prior to the elution time of sulfur. Use
a "WASH' time of 10 min.

NOTE: The "DUMP" and "COLLECT" tines nmust be adjusted to
conpensate for the difference in volume of the lines
bet ween the detector and the collection flask.

Re-inject the calibration solution after appropriate collect
and dunp cycles have been set, and the solvent flow and
col um pressure have been established.

Measure and record the volune of collected GPC eluate in a
graduated cylinder. The volune of GPC eluate collected for
each sanpl e extract processed may be used to indicate
problenms with the system during sanpl e processing.

Anal yze a GPC bl ank of nethylene chloride. Concentrate the
nmet hyl ene chl oride that passed through the systemduring the
collect cycle using a K-D evaporator. Exchange the sol vent
to hexane and anal yze the concentrate by GO ECD according to
the procedure in Section 10.1.5 (usual protocol). If the

bl ank exceeds the estimated quantitation limt of the

anal ytes, punp additional nethylene chloride through the
systemfor 1-2 hours. Analyze another GPC blank to ensure
the systemis sufficiently clean. Repeat the nethylene
chloride punping, if necessary.
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Techni cal Acceptance Criteria for GPC Calibration

The GPC system nmust be calibrated at the frequency descri bed
in Section 10.2.1.3.2. The WV trace nmust neet the foll ow ng
requi renents:

* Peaks nust be observed and should be symetrical for al
conmpounds in the calibration solution

e Corn oil and phthal ate peaks must exhibit greater than
85% resol ution;

« Phthal ate and net hoxychl or peaks must exhibit greater
t han 85% resol uti on;

« Methoxychl or and peryl ene peaks nmust exhibit greater than
85% resol ution; and

* Perylene and sul fur peaks nust not be saturated and nust
exhi bit greater than 90% baseline resol ution

The solvent flow rate and columm pressure nmust be within the
manuf acturer’s specified ranges.

The RTs for bis (2-ethyl hexyl) phthal ate and peryl ene nust
not vary nore than 5% between cal i brations. Excessive RT
shifts are caused by the follow ng:

* Poor | aboratory tenperature control or system | eaks;

e An unstabilized colum that requires punping nethyl ene
chloride through it for several nore hours or overnight;
and/ or

» Excessive | aboratory tenperatures causing outgassing of
t he met hyl ene chl ori de.

Corrective Action for GPC Calibration

If the flow rate and/or colum pressure do not fall within
t he manufacturer’s specified ranges, a new colum shoul d be
pr epar ed.

A UV trace that does not nmeet the criteria in Section
10.2.2.3.4 would al so indicate that a new col unm shoul d be
prepared. It may be necessary to obtain a new lot of Bio
Beads if the colum fails all the criteria.

If the GPC blank is equal to or exceeds the Contract
Required Quantitation Limt (CRQ) of any conpound in

Exhi bit C (Aroclors), punp additional methylene chloride

t hrough the systemfor 1-2 hours. Analyze another GPC bl ank
to ensure the systemis sufficiently clean. Repeat the

net hyl ene chloride punping if necessary.

Daily UV Calibration Check (Optional)
The calibration of the GPC may be nonitored daily by use of the
W-GPC calibration solution (Section 7.2.4) and the UV detector

calibration procedure (Section 10.2.2.3.3). The UV detector
shoul d be used to nonitor the elution tines for the phthal ate,
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10.2.1.5
10.2.1.5.1

10.2.1.5.1.1

10.2.1.5.1.2

10.2.1.5.1.3

10.2.1.5.2

10.2.1.5.3

10.2.1.5.3.1

met hoxychl or and perylene, in that order. The precalibrated GPC
program shoul d "DUMP" greater than 85% of the phthal ate and shoul d
"COLLECT" greater than 95% of the methoxychl or and peryl ene.
Significant changes in elution tines of the analytes (e.qg.

>0.5 min.) indicate that the colum is out of calibration and nust
be recalibrated or replaced.

Sanpl e C eanup by GPC

Introduction to Sanple C eanup by GPC

It is very inportant to have consistent |aboratory
tenperatures during an entire GPC run, which could be 24

hours or nore. |If tenperatures are not consistent, RTs wll
shift, and the dunp and collect tinmes determ ned by the
calibration standard no |l onger will be appropriate. The

i deal |aboratory tenperature to prevent outgassing of the
net hyl ene chloride is 22°C

In order to prevent overloading of the GPC colum, highly

vi scous sanple extracts nmust be diluted prior to cleanup.
Any sanple extract with a viscosity greater than that of 1:1
(v/v) glycerol/water solution nmust be diluted and | oaded
into several loops. Sinmlarly, extracts containing nore
than 40 ng/ nmL of non-volatile residue nust be diluted and

| oaded into several |oops. The non-volatile residue may be
determ ned by evaporating a 100 pL aliquot of the extract to
dryness in a tarred al um num wei ghi ng pan, or other suitable
container. Wen nmultiple |oops/runs are necessary for an

i ndi vi dual sanple, be sure to conbine all of the sanple

el uates col | ect ed.

Systens using automated injection devices to |oad the sanple
on the colum nust be carefully nonitored to assure that the
required anount is injected onto the colum. Viscous
extracts, or extracts containing a |arge anmounts of non-

vol atile residue, will cause problens with injecting the
proper anount of sanple extract onto the colum using
automated injection systems. After the sanple extract has
been processed, the remaining sanple extract in an injection
vial nust be checked to assure that the proper amount of
extract was injected on the columm before proceeding with
the sanple analysis. |If the proper anpbunt of extract was
not injected, the sanple nmust be reprepared and the sanple
extract must be either diluted and | oaded into several |oops
or the sanple extract nust be injected nmanually.

Frequency of Sanple d eanup by GPC

If required, GPC cl eanup nust be perforned at |east once for
each soil/sedinent and water extracts that contain high

nmol ecul ar wei ght contamnants that interfere with the anal ysis
of the target analytes and all associated QC [bl anks,
Laboratory Control Sanples (LCSs), and Matrix Spike/ Matri x
Spi ke Duplicates (Ms/MSDs)]. |If the cleanup procedure is

i nadequat e, contact SMO.

Procedure for Sample C eanup by GPC

Particles greater than 5 microns may scratch the val ve,
which may result in a system|eak and cross contam nation of
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sanmpl e extracts in the sanmple I oops. To avoid such
problens, filter the extract through a 5 mcron filter disc
by attaching a syringe filter assenbly containing the filter
disc to a 10 nL syringe. Draw the sanple extract through
the filter assenbly and into the 10 nL syringe. Disconnect
the filter assenbly before transferring the sanpl e extract
into a snall glass container (e.g., a 15 nL culture tube
with a PTFE-lined screwcap). Alternatively, draw the
extract into the syringe without the filter assenbly.

Attach the filter assenbly and force the extract through the
filter and into the glass container. Draw a mininumof 8 nL
of extract into a 10 nmL syri nge.

| NTRCDUCTI ON OF PARTI CULATES OR GLASS WOOL | NTO THE GPC
SW TCHI NG VALVES MAY REQUI RE FACTORY REPAI R OF THE
APPARATUS

Fol | ow the manufacturer’s instructions for operation of the
GPC system being utilized.

NOTE: These instructions were witten for a 5 nL GPC
injection loop. A 2 nmL injection | oop may be used in
place of a 5 nL injection loop. If a2 nL loop is
used, concentrate the 10 nL extract to 4 nlL, and then
infject 2 nL fromthe 4 nL

If the sample is difficult to | oad, sonme part of the system
may be bl ocked. Take appropriate corrective action

foll owi ng the manufacturer’s recomendati ons. The probl em
nmust be resolved prior to | oading sanple extracts.

After | oading each sanple | oop, wash the |oading port with
nmet hyl ene chloride to mninze cross contam nation. |nject
approxi mately 10 nL of nethylene chloride to rinse the
conmon tubes.

Col l ect each sanple in a 250 nL Erlennmeyer flask covered
with alum numfoil to reduce sol vent evaporation, or
directly into a K-D evaporator. Mnitor sanple vol unes

coll ected. Changes in sanple volunmes collected may indicate
one or nore of the follow ng probl ens:

e Change in solvent flow rate, caused by channeling in the
col um or changes in col umm pressure;

e Increase in colum operating pressure due to the
absorption of particles or gel fines onto either the
guard columm or the analytical colum gel, if a guard
colum is not used; and/or

e Leaks in the systemor significant variances in room
t enper at ure.

After the appropriate GPC fraction has been collected for
each sanple, concentrate the extract as per Section 10.1.5.1
and proceed to sol vent exchange into hexane as described in
Section 10.1.5. 2.

Any sanples that were | oaded into two or nore | oops nust be
reconbi ned before proceeding with concentration
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10.

10.

10.

10.

10.

10.

10.

10.

10.

10.

10.2.2.3.7

10.2.2.3.8

2.

2.

2

2.

Sul furic Acid C eanup

Sul furic acid cl eanup uses hexane solvent that will be treated
with concentrated sulfuric acid. This nethod is used for rigorous
cl eanup of sanple extracts prior to analysis of Polychlorinated

Bi phenyls (PCBs). This nethod is used to provide accuracy in
quantitation of Aroclors by elimnating el evated baselines or
overly conpl ex chromat ograns.

Frequency of Sulfuric Acid C eanup

Sulfuric acid cleanup is required for all water and soil/sedi nent
extracts.

Procedure for Sulfuric Acid/ Permanganate C eanup

Using a syringe or a volunetric pipet, transfer all of the
hexane extract to a 10 nL vial and, in a fume hood, carefully
add 5 nL of the 1:1 (v/v) sulfuric acid/ water sol ution.

The vol une of hexane extract used depends on the requirenents
of the Gas Chromatograph (GC) autosanpl er used by the

| aboratory. |If the autosanpler functions reliably with 1 nmL of
sanmpl e volune, 1.0 nL of extract should be used. |If the

aut osanpl er requires nore than 1 nL of sanple volune, 2.0 nL of
extract shoul d be used.

NOTE: Make sure that there is no exothernic reaction or
evol ution of gas prior to proceeding.

Cap the vial tightly and vortex for one mn. A vortex nust be
visible in the vial

NOTE: Stop the vortexing inmmediately if the vial |eaks. AvVAOD
SKI N CONTACT AS SULFURI C ACI D BURNS

Al'l ow t he phases to separate for at least 1 min. Exam ne the
top (hexane) layer; it should not be highly col ored, nor should
it have a visible enulsion or cloudiness.

If a clean phase separation is achieved, proceed to Section
10.2.2.3.8.

If the hexane layer is colored or the enul sion persists for
several mnutes, renove the sulfuric acid layer fromthe via
and di spose of it properly. Add another 5 niL portion of the
clean 1:1 (v/v) sulfuric acid/ water solution and perform
anot her acid cl eanup, beginning at Section 10.2.2.3.7.

NOTE: Do not renobve any hexane fromthe vial at this stage of
t he procedure.

If the extract is no |onger colored, the anal yst may proceed to
Section 10.2.2.3.11.

Vortex the sanple for 1 min. and all ow the phases to separate.
Transfer the hexane |layer to a clean 10 nL vial. Take care not

to include any of the acid layer in this clean vial, as it can
cause danmage to the analytical instrumentation. Once the
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hexane | ayer is renoved, performa second "extraction" of the
acid layer, as described in Section 10.2.2.3.9.

9 Add an additional 1 nL of hexane to the sulfuric acid |ayer,
cap, and vortex. This second extraction is done to ensure
gquantitative transfer of the PCBs.

10 Renove the second hexane | ayer and combine with the hexane from
Section 10.2.2.3.8.

11 Reduce the vol une of the conbi ned hexane | ayers to the origina
volume (1 nmL or 2 nlL) using an appropriate concentration
techni que. Analyze the extract imrediately. |f analysis of
the extract is not performed i nmedi ately, stopper the
concentrator tube and store in a refrigerator. |f the extract
is stored longer than 2 days, it should be transferred to a
vial with a PTFE-Iined screwcap top, and | abel ed
appropriately.

10.3 GO ECD Anal ysi s

10.3.1

10.3. 1.1

10.3.1.2

10.3. 2

10.3.2.1

I nt roducti on

Bef ore sanples (including LCSs and M5/ MsDs) and required bl anks
(rmet hod) can be anal yzed, the instrunent nust nmeet the initia
calibration and calibration verification technical acceptance
criteria. Al sanple extracts, required blanks, and calibration
standards nust be anal yzed under the same instrunmental conditions.
Al'l sanple extracts, required blank extracts, and standard/ spi ki ng
solutions nust be allowed to warmto anbi ent tenperature before
preparation/analysis. Sanple analysis on both GC columms is
required for all sanples and bl anks.

Set up the GO ECD system per the requirenents in Section 9. 1.
Unl ess anbi ent tenperature on-colum injection is used (Section
9.1), the injector nmust be heated to at |east 200°C. The
optim zed GC conditions from Section 9.1 nmust be used.

Procedure for Sample Analysis by GO ECD

The injection nust be nmade on-colum by using either automatic or
manual injection. |If autoinjectors are used, 1 pL injection vol unes
may be used. Manual injections shall use at least 2 pyL injection
vol umes. The sane injection volunme nmust be used for all standards,
sanpl es (including LCSs and M5/ MSDs), and bl anks associated with the
sane initial calibration. |If a single injection is used for two GC
colums attached to a single injection port, it may be necessary to
use an injection volunme greater than 2 puL. However, the sane
injection volunme nmust be used for all anal yses.

Anal yti cal Sequence

Al'l acceptable sanples nust be analyzed within a valid analysis
sequence as gi ven bel ow
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Ti ne Injection # Material |Injected

1-10 First 10 steps of the initia

calibration

0 hr. 11 Arocl or 1016/ 1260 standard
12 hr Last sanple

1st injection past 12 hr. Arocl or 1016/ 1260 standard

ﬁm and 3 injections past 12 Subsequent sanpl es

r

Last sanple
Arocl or 1016/ 1260 standard

10.3.2.1.1 The first 12 hours are counted frominjection #11, not from
injection #1. Sanples may be injected until 12:00 hours have
el apsed. Al subsequent 12-hour periods are timed fromthe
injection of the calibration verification that brackets the
front end of the sanples. Wile the 12-hour period may not be
exceeded, the laboratory may run standards nore frequently, for
i nstance, to accomvodate staff working on 8-hour shifts.

10.3.2.1.2 After the initial calibration, the analysis sequence may
continue as long as acceptable calibration verification(s) are
anal yzed at the required frequency. This analysis sequence
shows only the mninumrequired standards. More standards may
be run at the discretion of the Contractor; however, the
standards nust also satisfy the criteria presented in Section 9
in order to continue the run sequence.

10.3.2.1.3 An anal ysi s sequence nust also include all sanples and required
bl ank anal yses, but the Contractor may decide at what point in
t he sequence they are to be anal yzed.

10.3.2.1.4 The requirenents for the analysis sequence apply to both GC
colums and for all instruments used for these anal yses.

10.3.3 Sanpl e Dil utions

10.3.3.1 Al samples nmust be anal yzed at the nost concentrated |evel that
is consistent with achieving satisfactory chromat ography (defi ned
in Section 11.3).

10.3.3.2 If the response of the |argest peak for any Aroclor is greater
than the response of the high-point standard in the initia
calibration, then the sanple nust be diluted to have the response
of the | argest peak be between the | ow and high calibration
st andar ds.

10.3.3.3 If dilution is enployed solely to bring a peak within the
calibration range or to get an Aroclor pattern on scale, the
results for both the nore and the | ess concentrated extracts mnust
be reported. The resulting changes in quantitation [imts and
surrogate recovery nmust be reported also for the diluted sanples.
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If the Contractor has reason to believe that diluting the fina
extracts will be necessary, a less diluted run may still be
required. |f an acceptable chromatogram (as defined in Section
11.3) is achieved with the diluted extract, then

e |If the Dilution Factor (DF) is greater than 10, an additiona
extract 10 times nore concentrated than the diluted sanple
extract must be injected and reported with the sanpl e data.

e |If the DF is less than or equal to 10, then an undiluted sanple
extract must be injected and reported with the sanpl e data.

If the analysis of the nost concentrated extract does not neet the
requi renent for dilution in Section 11.3.5, then the analysis is
at no additional cost to USEPA.

VWhen diluted, Aroclors nust be able to be reported at greater than
25.0% of full scale but |ess than 100.0% of full scale.

If a chromatogramis replotted electronically to neet these
requi renents, the scaling factor used nmust be displayed on the
chromatogram |If the chromat ogram of any sanple needs to be
replotted electronically to neet these requirenents, both the
initial chromatogram and the replotted chronmat ogram nust be
submtted in the data package.

Sanples with anal ytes detected at a | evel greater than the high
calibration point must be diluted until the concentration is
within the Iinear range established during calibration or to a
maxi mum of 1:100, 000.

If the concentration is still above the high calibration standard
after the dilution of 1:100,000, the Contractor shall contact SMO
i medi at el y.

Use the results of the original analysis to determ ne the
approximate DF required to get the |argest anal yte peak within the
initial calibration range.

The DF chosen shoul d keep the concentration of the |argest peak
for an Aroclor in the upper half of the initial calibration range
of the instrunent.

Sanpl e dilutions nust be nade quantitatively. Dilute the sanmple
extract w th hexane.

Do not subnmit data for nore than two analyses (i.e., fromthe
original sanple extract and one dilution, or, fromthe nost
concentrated dilution analyzed and one further dilution). This
statenment does not refer to reanal yses required due to failed
techni cal acceptance criteria.
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11.0 DATA ANALYSI S AND CALCULATI ONS

11.

11.

11.

11.

11.

11.

11.

11.

11.

11.

11.

1

1

Qualitative lIdentification

Identification of Target Compounds

The | aboratory will identify and quantitate anal yte peaks based on
the Retention Tine (RT) wi ndows and the Calibration Factors (CFs)
of each standard established during the initial calibration
sequence.

Anal ytes are identified when peaks are observed in the RT w ndow
for the analyte on both Gas Chronmatograph (GC) col ums.

A set of 3-5 nmmjor peaks is selected for each Aroclor. The RT

wi ndow for each peak is determined fromthe initial calibration
analysis. ldentification of an Aroclor in the sanple is based on
pattern recognition in conjunction with the elution of 3-5 sanple
peaks within the RT wi ndows of the correspondi ng peaks of the
standard on both GC col umms.

VWhen an Aroclor is detected in a sanmple, a valid five-point
calibration curve specific to that Aroclor nust be run, foll owed
by reanalysis of the sanple or appropriately diluted sanple with
the detected Aroclor present. The Mean Calibration Factor (GB)
will be used to quantitate the analyte in the sanple.

The choi ce of the peaks used for Aroclor identification and the
recogni ti on of those peaks may be conplicated by the environnenta
alteration of the Aroclors, and by the presence of coel uting

anal ytes or matrix interferences, or both. Because of the
alteration of test materials in the environment, Aroclors in
sanpl es may give patterns simlar to, but not identical wth,
those of the standards.

If nore than one Aroclor is observed in a sanple, the Contractor
must choose different peaks to quantitate each Aroclor. A peak
common to both anal ytes present in the sanple nust not be used to
guantitate either conpound.

Gas Chromat ogr aph/ Mass Spectroneter (GO Ms) Confirmation of Aroclors

Any Aroclor analyte listed in Exhibit C (Aroclors) for which a
concentration is reported froma GC/ El ectron Capture Detection
(ECD) anal ysis nust have the identification confirmed by GO/ M5 if
the concentration is sufficient for that purpose. The follow ng
par agraphs are to be used as guidance in performng GO M5
confirmation, as appropriate. USEPA may require reanal ysis of any
affected sanples at no additional cost to USEPA

The GO/ M5 confirmation may be acconplished by one of three genera
neans:

e Examination of the semvolatile GO M |library search results
[i.e., Tentatively ldentified Conmpound (TIC) data]; or

* A second analysis of the semvolatile extract; or

* Analysis of the Aroclor extract, follow ng any sol vent exchange
and concentration steps that may be necessary.
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The semivolatile GO/ M5 anal ysis procedures outlined in Exhibit D
(Anal ytical Methods for Semivolatiles) are based on the injection
into the instrunent of approximately 10 ng of a target conpound in
a 2 pL volunme. The semvolatile Contract Required Quantitation
Limt (CRQ) values in Exhibit C (Semvolatiles) are based on the
sanpl e concentration that corresponds to an on-col um
concentration (extract concentration) of 5 ng/ulL of target

anal yte. Therefore, if an individual peak concentration for an
Aroclor is greater than or equal to 5 ng/puL for both colums then
GC/ M5 confirmation is required.

For water sanples prepared according to the nethod in Section
10, the correspondi ng sanple concentration is 500 pg/L.

For soil/sedi nent sanpl es prepared according to the nethod
described in Section 10, the correspondi ng sanpl e concentration
is 17,000 pg/ kg.

Theref ore, based on the val ues given above, any Arocl or sanple
in which a target anal yte on-colum concentration is greater
than 5 ng/pL, should be confirmed by GO/ M5 anal ysis of the
sem vol atil e extract.

In order to confirmthe identification of the target Aroclor, the
| aboratory nmust al so anal yze a reference standard for the anal yte.
In order to denpnstrate the ability of the GO MS systemto
identify the analyte in question, the concentration of the
standard shoul d be 50 ng/puL for Aroclors.

The | aboratory is advised that library search results fromthe

NI ST (1998 release or later) mass spectral library will not likely
list the name of the Aroclor analyte as it appears in this

anal ytical method, hence, the nass spectral interpretation
specialist is advised to conpare the Chem cal Abstracts Service
(CAS) Registry nunbers for the Aroclors to those fromthe library
search routi ne.

If the anal yte cannot be confirned fromthe semvolatile library
search data for the original semvolatile GJM analysis, the

| aboratory may anal yze anot her aliquot of the semvolatile sanmple
extract after further concentration of the aliquot. This second
aliquot must either be anal yzed as part of a routine semvolatile
GC/ M5 anal ysi's, including instrunment perfornmance checks (DFTPP),
or it nust be analyzed along with separate reference standards for
the anal ytes to be confirned.

If the anal yte cannot be confirmed by the procedure in Section
11.1.2.6, then an aliquot of the extract prepared for the GO ECD
anal ysis nust be anal yzed by GO M5, foll owi ng any necessary

sol vent exchange and concentration steps. As in Section 11.1.2.4,
analysis of a reference standard is required if the GC/ M5
continuing calibration standard does not contain the analyte to be
confi r med.

Regardl ess of which of the approaches above is used for GO M5
confirmation, the appropriate blank nust al so be anal yzed by GO M5
to denonstrate that the presence of the analyte was not the result

of laboratory contamination. |If the confirmation is based on the
analysis of the semivolatile extract, then the semvolatile nmethod
bl ank extracted with the sanple nust also be analyzed. |If the

confirmation is based on the analysis of the extract prepared for
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9

10

11

the GC/ ECD anal ysis, then the nethod bl ank extracted with the
sanmpl e must be anal yzed.

If the identification of the analyte cannot be confirmed by any of
the GC/ M5 procedures above, and the concentration cal culated from
the GO/ ECD analysis is greater than or equal to the concentration
of the reference standard anal yzed by GO/ M5, then report the

anal yte as undetected, adjust the sanple quantitation limt (the
val ue associated with the "U' qualifier) to a sanple concentration
equi val ent to the concentration of the GO M5 reference standard,
and qualify the results on Form| with one of the |aboratory-
defined qualifiers ("X', "Y', or "Z"). |In this instance, define
the qualifier explicitly in the Sanple Delivery Goup (SDG
Narrative, and describe the steps taken to confirmthe analyte in
the SDG Narrati ve.

For GC/ M5 confirmation of Aroclors, spectra of three
characteristic peaks are required for both the sanple conponent
and the reference standard.

The purpose of the GC/MS analysis for the Aroclors is to confirm
the presence of chlorinated biphenyls in Aroclors. The GO MS
anal ytical results for the Aroclors shall not be used for
quantitation and the GO MS results shall not be reported on Forml
and Form X. The exception noted in Section 11.1.2.9 applies only
to anal ytes that cannot be confirned above the reference standard
concentration.

11.2 Calcul ations

11. 2.1

11. 2. 1.

11. 2. 1.

1

1.

Arocl or Concentrations

Wat er

EQ 7 Concentration Calculation for Water Sanpl es

. (A,) (V) (DF) (GPC)
Concentration ng/L =

(CF) (V) (V)

Wher e,

A, = Area of the peak for the compound to be
nmeasur ed.

66 = Mean Calibration Factor fromthe specific
five-point calibration.

V, = Volune of water extracted in ni.

V = Volune of extract injected in pL. (If a
single injection is made onto two col ums,
use one half the volunme in the syringe as
the volune injected onto each col um).

V, = Volune of the concentrated extract in pL.
(I'f GPCis not performed, then V, = 10000
pL.  If GPCis perfornmed, then V, = 5000

pL) .
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DF = Dilution Factor. The DF for analysis of
wat er sanples by this nmethod is defined as
fol | ows:

uL nost concentrated extract used to make dilution + uL cl ean sol vent
ML most concentrated extract used to make dil ution

If no dilution is perfornmed, DF = 1.0.

GPC = @GCfactor. (If no GPCis perforned, GPC = 1.
If GPCis perforned, then GPC = 2.0)

11.2.1.1.2 EQ 8 On Columm Concentration of Water Sanple Extract
. (A)
On Column Concentration (ng/pL) = ——
CE) (V,)
Wer e,
A, = Sane as EQ 7.
66 = Sane as EQ 7.
V = Volune of extract injected (pL). (If a single

injection is made onto two col umms, use % the vol une
in the syringe as the volune injected onto each
col umm) .

11.2. 1.2 Soi | / Sedi nent

11.2.1. 2.1 EQ 9 Concentration Calculation for Soil Sanples

. , , (A,) (V,) (DF) (GPC)
Concentration ug/Kg (Dry weight basis) =
(CF) (V,) (W,) (D)

Wer e,
A, V., and 6B are as given for water, above.

V = Volune of extract injected in pL. (If a single
injection is made onto two col umms, use one half the
volume in the syringe as the volune injected onto
each col um.)

D = 100 - %wbisture
100
W = Wight of sanple extracted in g.
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DF = Dlution Factor. The DF for analysis of
soi | / sedi nent sanples by this nethod is defined as
fol | ows:

uL nost concentrated extract used to make dilution + uL cl ean sol vent
pL most concentrated extract used to make dilution

If no dilution is perforned, DF = 1.0

GPC = G@GPCfactor = 2
11.2.1.2.2 EQ 10 On Columm Concentration of Soil Sanple Extract
(A)
On Column Concentration (ng/ul) = ——=
(CF) (V;)
\Wer e,
A, = Sane as EQ 7.
66 = Sane as EQ 7.
V = Volune of extract injected (pL). (If a single

injection is made onto two col umms, use % the vol unme
in the syringe as the volune injected onto each
col umm) .

11.2.2 Tar get Conpounds

The quantitation of Aroclors nust be acconplished by conparing the
hei ghts or the areas of each of the 3-5 major peaks of the Aroclor in
the sample with the 66 for the same peaks established during the
specific five-point calibration. The concentration of multi-
conmponent anal ytes is cal culated by using Equations 7 and 9, where A,
is the area for each of the major peaks of the Aroclor. The
concentration of each peak is determ ned and then a mean
concentration for the 3-5 major peaks is deternm ned on each col um.

11.2.2.1 Note that the 6Bs used for the quantitation of Aroclors are the
6B6s fromthe concentration of the specific five-point calibration

11.2.2.2 The hi gher nean concentration (from 3-5 peaks) is reported on Form
I, and the two nmean concentrations reported on Form X. The two
mean concentrations are conpared by cal cul ati ng the Percent
Difference (%0 fference) using Equation 11

EQ 11 Percent Difference Cal cul ation

ConcH - (':oncL
%Difference = x 100
ConcL
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Wer e,

Concy = The higher of the two concentrations for the
target conpound in question.

Conc, = The lower of the two concentrations for the

target conpound in question.

NOTE: Using this equation will result in Percent Difference val ues
that are always positive.

11.2.3 CRQ. Cal cul ation
11.2.3.1 Wat er Sanpl es

EQ 12 Adjusted CRQL Calculation for Water Sanples

(V,) (V,) (V) (DF)

Adjusted CRQL = Contract CRQL x

(V) (V) (V))
Wer e,
V,, DF, V,, and V = As given in Equation 7.
V, = Contract sanple volume (1000 mi).
V, = Contract injection volume (1 pL or
2 pL).
V. = Contract concentrated extract vol une

(10,000 pL if GPC was not perfornmed and
5,000 pL i f GPC was perforned).

11.2.3.2 Soi | / Sedi nent Sanpl es

EQ 13 Adjusted CRQL Calculation for Soil/Sedi nent Sanpl es

(w,) (V) (V) (DF)

X

(w,) (v,) (v;) (D)

s c 1

Adjusted CRQL = Contract CRQL x

Wer e,
V,, DF, W, V,, and D = As given in Equation 9.

W = Contract sanple weight (30 g).

V, = Contract injection volume (1 pL or 2
pL) .
V. = Contract concentrated extract vol une

(10,000 pL if GPC was not performned).
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11.2. 4

11.2. 4.1

11.

11.

11.

11.

11.

11.

11.

11.

11.

4.2

. 4.3

4.4

D Aroclors -- Section 11

Surrogat e Recoveri es

The concentrations for surrogate conpounds can be cal cul ated by using
Equation 7 and substituting the CF fromthe nost recent initia
calibration for the 6B

Cal cul ate surrogate recoveries for each GC col um usi ng Equati on
14.

EQ 14 Surrogate Recovery Cal cul ation

Q
Percent Recovery = Ef x 100

a

Wher e,

Q
Q

Quantity determ ned by anal ysis.

Quantity added.

The advisory limts for the recovery of the surrogates are 30-150%
for both surrogate conpounds.

As these limts are only advisory, no further action is required
by the | aboratory; however, frequent failure to meet the limts

for surrogate recovery warrants investigation by the | aboratory,
and may result in questions from USEPA.

Surrogate recovery data fromboth GC columms are reported (see
Exhi bit B)

Techni cal Acceptance Criteria for Sanple Analysis

The requirenents bel ow apply i ndependently to each GC colum and to al
instruments used for these anal yses. Quantitation nust be perfornmed on
each GC col um.

Sanpl es nmust be anal yzed under the GO/ ECD operating conditions in
Section 9. The instrunent nust have net all initial calibration
calibration verification, and bl ank technical acceptance criteria.
Sanpl e data nust be bracketed at 12-hour intervals (or |ess) by
accept abl e anal yses of calibration verification standards descri bed
in Section 10.3.2. 1.

The sanpl es nmust be extracted and anal yzed within the contract
requi red hol ding tines.

The sanpl es must have an associ ated net hod bl ank neeting the
techni cal acceptance criteria for nmethod bl anks.

The RT for each of the surrogates nmust be within the RT wi ndow
(Section 9.2.4.3) for both GC col umms.

No target anal yte concentrations may exceed the upper limt of the
initial calibration or else the extract nust be diluted and
reanal yzed.
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If avalid initial calibration is not available, then a five-point
calibration curve specific for any identified Aroclor nust be

anal yzed during a valid anal ytical sequence on the sane instrunent
and colum upon its detection in a sanple. Reanalysis of the sanple
or required diluted sanple with the detected Aroclor is necessary and
bi Il abl e to USEPA.

The identification of Aroclors is based primarily on recognition of
patterns of RTs displayed on a chromatogram Therefore, the
follow ng requirenments apply to all data presented for Aroclors.

A m ni mum of 3 peaks nust be chosen for each Aroclor, and
preferably 5 peaks. The peaks nust be characteristic of the
Aroclor in question. Choose peaks in the Aroclor standards that
are at least 25% of the height of the |argest Aroclor peak. For
each Aroclor, the set of 3-5 peaks should include at |east one
peak that is unique to that Aroclor.

Chr omat ograns nust display the | argest peak of any Aroclor
detected in the sanple at less than full scale.

If an extract must be diluted, chromatograns nust display the
peaks chosen for quantitation of Aroclors between 25 and 100% of
full scale.

If a chromatogramis replotted electronically to neet these
requi renents, the scaling factor used nmust be displayed on the
chr omat ogr am

If the chromatogram of any sanple needs to be replotted
electronically to nmeet these requirenments, both the initia
chromat ogram and the repl otted chromat ogram nmust be submitted in
t he data package.

Corrective Action for Sanple Analysis

Sanpl e anal ysis techni cal acceptance criteria MJIST be net before data
are reported. Sanples contam nated from | aboratory sources or

associ ated with a contam nated nethod blank will require reextraction
and reanal ysis at no additional cost to USEPA. Any sanpl es anal yzed
that do not nmeet the technical acceptance criteria will require
reextraction and/or reanalysis at no additional cost to USEPA

If the sanple analysis technical acceptance criteria are not mnet,
check cal cul ati ons, surrogate sol utions, and instrunent performance.
It may be necessary to recalibrate the instrunent or take other
corrective action procedures to neet the technical acceptance
criteria, in which case, the affected sanpl es nmust be reanal yzed at
no additional cost to USEPA after the corrective action

The extract from sanples that were cleaned up by GPC using an
automated injection system and have surrogate recoveries outside the
| ower advisory surrogate acceptance limts, nust be checked to assure
that the proper ampunt was injected on the G°C colum. |If

i nsufficient volume was injected, the sanple nmust be reprepared and
reanal yzed at no additional cost to USEPA

I f sanpl e chromat ograns have a high baseline or interfering peaks,
i nspect the systemto determne the cause of the problem(e.qg.
carryover, colum bleed, dirty ECD, contani nated gases, |eaking
septum etc.). After correcting the problem reanalyze the sanmple
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extracts. |If the problemwith the sanples still exists, then those
sanmpl es nmust be reextracted and reanal yzed. Sanples that cannot be
made to nmeet the given specifications after one reextracti on and

cl eanup procedures (sulfuric acid and GPC cl eanups) are reported in
the SDG Narrative and do not require further analysis.

12.0 QUALITY CONTROL (QQO)
12.1 Method Bl anks
12.1.1 Summary of Method Bl anks

A nmethod blank is a volune of a clean reference matrix (reagent water
for water sanples, or purified sodiumsulfate for soil/sedi ment
sanples) that is carried through the entire anal ytical procedure.

The vol ume or weight of the reference matrix nust be approxi mately
equal to the volunme or weight of sanples associated with the bl ank
The purpose of a nethod blank is to determi ne the | evels of
cont am nation associated with the processing and anal ysis of sanpl es.

12.1.2 Frequency of Method Bl anks

A et hod bl ank rmust be extracted each time sanples are extracted.
The nunber of sanples extracted with each method bl ank shall not
exceed 20 field sanmples [excluding Matrix Spikes/Matrix Spi ke
Duplicates (Ms/ MsDs) and Performance Evaluation (PE) samples]. In
addi tion, a method bl ank shall:

* Be extracted by the sane procedure used to extract sanples.

* Be anal yzed on each Gas Chromat ograph/ El ectron Capture Detector
(GO ECD) system used to anal yze associ ated sanpl es.

12.1.3 Procedure for Method Bl ank Preparation

12.1.3.1 For Aroclor anal yses, a method blank for water sanples consists of
a 1l L volume of reagent water spiked with 1.0 nL of the surrogate
spi king solution (Section 7.2.4.1). For soil/sedi nent sanpl es,
the met hod bl ank consists of 30 g of sodiumsulfate spiked with
1 nL of the surrogate spiking solution

12.1.3.2 Extract, concentrate, and anal yze nethod bl anks according to
Section 10.
12.1.3.3 Cal cul ate nmet hod bl ank results according to Section 11

12.1. 4 Techni cal Acceptance Criteria for Method Bl anks

12.1. 4.1 The requirenents bel ow apply independently to each GC col um and
to all instruments used for these anal yses. Quantitation nust be
performed on both GC col ums.

12.1.4.2 Al'l method bl anks nust be prepared and anal yzed at the frequency
described in Section 12.1.2, using the procedure above and in
Section 10 on a GO ECD systemneeting the initial calibration and
calibration verification technical acceptance criteria. |If
sanpl es are cleaned up by Gel Perneation Chronat ography (GPC)
t hen associ ated nmet hod bl anks nust undergo GPC cl eanup. Al GPC
cl eanup nmust be perfornmed on an instrunment neeting the technica
acceptance criteria for GPC calibration checks. A nethod bl ank
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nmust be anal yzed within a valid 12-hour sequence, as described in
Section 10. 3. 2. 1.

The concentration of the target conpounds [Exhibit C (Aroclors)]
in the nethod bl ank nust be | ess than the Contract Required
Quantitation Limt (CRQ) for each target conpound.

The met hod bl ank nmust neet all sanple technical acceptance
criteria in Sections 11.3.4 - 11.3.7.

Surrogate recoveries nmust fall within the acceptance w ndows of
30-150% In the case of the nmethod bl ank(s), these limts are not
advi sory.

Corrective Action for Method Bl anks

If a nethod bl ank does not neet the technical acceptance
criteria, the Contractor nust consider the systemto be
out - of - control

If contami nation is a problem then the source of the

contam nati on nust be investigated and appropriate corrective
measures nmust be taken and docunented before further sample
anal ysis proceeds. It is the Contractor’s responsibility to
ensure that method interferences caused by contam nants in

sol vents, reagents, glassware, and sanple storage and sanple
processing hardware that |ead to discrete artifacts and/or

el evat ed baselines be investigated and appropriate corrective
actions be taken and docunented before further sanple anal ysis.
Al'l sanples associated with a contam nated net hod bl ank must be
reextracted/reanal yzed at no additional cost to USEPA

If the surrogate recoveries in the nmethod bl ank do not neet the
acceptance criteria listed in Section 12.1.4.5, first reanal yze
the nmethod bl ank. If surrogate recoveries do not neet the
acceptance criteria after reanalysis, the method bl ank and al
sanpl es associated with that nethod bl ank nust be reextracted
and reanal yzed at no additional cost to USEPA

If the method blank failed to nmeet the criteria listed in
Sections 12.1.4.2 and 12.1.4.4, the problem nmust be corrected
and the nethod bl ank nmust be reanal yzed.

Matrix Spi ke/Matrix Spi ke Duplicate (MsS/ MSD)

Sunmary of Ms/ MsD

In order to evaluate the effects of the sanple matrix on the mnethods
used for Aroclor anal yses, USEPA has prescribed a m xture of Aroclor
target conpounds to be spiked into two aliquots of a sanple, and
anal yzed in accordance with the appropriate nethod.

Frequency of Ms/ MSD Anal ysi s

1

An M5/ MSD nust be extracted and anal yzed for every 20 field
sanples of a simlar matrix in a Sanple Delivery Goup (SDG.

M5/ MSD sanpl es shall be anal yzed unl ess ot herwi se specified on the
Traffic Report/Chain of Custody Record. |If no Ms/MSD sanples are
specified on the Traffic Report/Chain of Custody (TR COC) Record
the Contractor shall contact the Sanple Managenent O fice (SMO) to
confirmthat MS/ MSD anal yses are not required.
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12.2.2.2

12.2.2.3

12.2.2. 4

12.2.2.5

12.2.2.6

12.2.2.7

12.2.3

12.2.3.1

12.2.3.2

As part of USEPA's Quality Assurance/ Quality Control (QA QO
program water rinsate sanples and/or field blanks may be
delivered to a | aboratory for analysis. Do not perform M/ MsD
anal ysis on a water rinsate sanple or field blank.

I f a USEPA Regi on designates a sanple to be used as an M5/ MSD,
then that sanmple nmust be used. |If there is insufficient sanmple
vol ume remaining to performan M5/ MSD, then the Contractor shall
choose anot her sanple to performan M5/ MSD analysis. At the tine
the selection is nmade, the Contractor shall notify SMO that

i nsufficient sanple was received and identify the USEPA sanple
sel ected for the M5/ MSD anal ysis. SMO shall contact the Region
for confirmation inmediately after notification. The rationale
for the choi ce of another sanple other than the one desi gnated by
USEPA shal |l be documented in the SDG Narrati ve.

If there is insufficient sanple volume remaining in any of the
sanmples in an SDG to performan M5/ MSD, the Contractor shall

i medi ately contact SMOto informthemof the problem SMO wll
contact the Region for instructions. The Region will either
approve that no MS/MsD be performed, or require that a reduced
sanpl e aliquot be used for the M5/ MSD analysis. SMOw Il notify
the Contractor of the Region's decision. The Contractor shall
docunment the decision in the SDG Narrati ve.

If it appears that the Region has requested M5/ MsD anal ysis at a
greater frequency than required by the contract, the Contractor
shall contact SMO. SMO wi Il contact the Region to deterni ne which
sanmpl es shoul d have an M5/ MSD performed on them SMOw Il notify
the Contractor of the Region's decision. The Contractor shall
docunment the decision in the SDG Narrative. |If this procedure is
not followed, the Contractor will not be paid for MS/ MSD anal ysis
performed at a greater frequency than required by the contract.

VWhen a Contractor receives only PE sanples, no M5/ MSD shall be
performed wi thin that SDG

VWhen a Contractor receives a PE sanple as part of a larger SDG a
sanmpl e other than the PE sanple nust be chosen for the MS/ MsSD when
the Regi on did not designate sanples to be used for this purpose.
If the PE sanple is received as an anpul ated standard extract, the
anpul ated PE sanple is not considered to be another matrix type.

Procedure for Preparing MS/ MsD

Wat er Sanpl es

For water sanples, measure out two additional 1 L aliquots of the
sanmpl e chosen for spiking. Adjust the pH of the samples to
between 5 and 9 with | ow sodi um hydroxi de or concentrated sulfuric
acid (if required) and fortify each with 1 nL of matrix spiking
solution (Section 7.2.4.2). Using a syringe or volunetric pipet,
add 1 nL of surrogate spiking solution to each sanple (Section
7.2.4.1). Extract, concentrate, cleanup, and anal yze the Ms/ MSDs
according to Section 10.0.

Soi | / Sedi nent Sanpl es
For soil/sedi nent sanples, weigh out two additional 30 g (to the

nearest 0.1 g) aliquots of the sanple chosen for spiking. Add 1
mL of matrix spiking solution (Section 7.2.4.2) and 1 nlL of
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surrogate solution (Section 7.2.4.1). Extract, concentrate,
cl eanup, and anal yze the Ms/ MSDs according to Section 10.0.

12.2.3.2 Bef ore any MS/ MSD anal ysis, analyze the original sanple, then
anal yze the M5/ MSD at the sane concentration as the nopst
concentrated extract for which the original sanple results will be
reported. For exanple, if the original sanple is to be reported
at a 1:1 dilution and a 1:10 dilution, then analyze and report the
M5/ MBD at a 1:1 dilution only. However, if the original sanple is
to be reported at a 1:10 dilution and a 1:100 dilution, then the
M5/ MBD nust be anal yzed and reported at a 1:10 dilution only. Do
not further dilute Ms/MSD sanples to get either spiked or
nonspi ked anal ytes within calibration range.

12. 2.4 Cal cul ati ons for NS/ MSD

12.2.4.1 The Percent Recoveries (%3s) and the Rel ative Percent Difference
(RPD) between the recoveries of each of the compounds in the
Matrix Spi ke sanples will be cal cul ated and reported by using the
fol |l owi ng equati ons:

EQ 15 Percent Recovery of Spi ke Conpounds in M5/ MSD Sanpl es

Matrix Spike Recovery = S8R - SR, 100

SA

Wher e,

SSR = Spike Sanple Result.

SR = Oiginal Sanple Result.
SA = Spi ke Added.

EQ 16 Relative Percent Difference Between MS/ MSD Spi ke
Recoveri es

MSR - MSDR|

% (MSR + MSDR)

RPD = x 100

Wher e,

RPD = Relative Percent Difference.
VBR = Matrix Spi ke recovery.

MSDR = Matrix Spi ke Duplicate recovery.

12.2.5 Technical Acceptance Criteria for M/ MSD
12.2.5.1 The requirements bel ow apply independently to each GC col um and

to all instruments used for these anal yses. Quantitation nust be
performed on both GC col ums.
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12.2.5.2

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

Al M5/ MSDs nust be prepared and anal yzed at the frequency
described in Section 12.2.2 using the procedure above, and in
Section 10, on a GO ECD systemneeting the initial calibration
calibration verification, and bl ank technical acceptance criteria.
M5/ MBDs nust be cl eaned up when required. W©MsS/ MSDs nust be
bracketed at 12-hour intervals (or |ess) by acceptable calibration
verification described in Section 10.3.2.1.

The sanpl es must be extracted and anal yzed within the contract
requi red hol ding times.

The Retention Tine (RT) for each of the surrogates nmust be within
the RT wi ndow as cal culated in Section 9 for both GC col ums.

The Iimts for Matrix Spi ke conpound recovery and RPD are given in
Table 1. As these limts are only advisory, no further action by
the | aboratory is required. However, frequent failure to neet the
limts for recovery or RPD warrants investigation by the

| aboratory, and nay result in questions from USEPA

Corrective Action for MS/ MSD

Any M5/MBD that fails to neet the technical acceptance criteria for
M5/ MSD nust be reanal yzed at no additional cost to USEPA

Laboratory Control Sample (LCS)

Sunmary of LCS

The LCS is an internal |aboratory QC sanple designed to assess (on an
SDG by- SDG basis) the capability of the contractor to performthe
anal ytical method listed in this Exhibit.

Frequency of LCS

The LCS nust be prepared, extracted, anal yzed, and reported once for

every 20 field sanples of a simlar matrix per SDG The LCS nust be

extracted and anal yzed concurrently with the sanples in the SDG using
the sane extraction protocol and instrunmentation as the sanples in

t he SDG

Procedure for Preparing LCS
Wat er Sanpl es

For water sanples, measure out two additional 1 L aliquots of the
reagent water and spike with 1.0 nL of the LCS spiking solution
(Section 7.2.4.3) and 1.0 nL of the surrogate spiking solution
(Section 7.2.4.1). Extract, concentrate, and anal yze the sanple
according to Section 10.

Soi | / Sedi nent Sanpl es

For soil sanples, neasure out two additional 30 g of a clean
reference matrix (e.g., sodiumsulfate) and spike with 1.0 nL of
the LCS spiking solution (Section 7.2.4.3) and 1.0 nL of surrogate
spi king solution (Section 7.2.4.1). Extract, concentrate, and
anal yze the LCS according to Section 10.
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Cal cul ations for LCS

Calcul ate the results according to Section 11

Cal cul at e i ndi vidual conpound recoveries of the LCS using Equation
14.

Techni cal Acceptance Criteria for LCS

The requirenents bel ow apply independently to each GC col um and
to all instruments used for these anal yses. Quantitation nust be
performed on each GC col um.

The LCS nust be anal yzed at the frequency described in Section
12.3.2 on a GO ECD systemneeting the initial calibration and
calibration verification technical acceptance criteria.
The LCS nust be prepared as described in Section 12.3. 3.

The LCS nmust neet all sanple technical acceptance criteria in
Section 11. 3.

The Percent Recovery (%) for each of the compounds in the LCS
must be within the recovery limts listed in Table 2.

Corrective Action for LCS

If the LCS technical acceptance criteria for the surrogates or the
LCS compound recovery are not nmet, check cal cul ations, the
surrogate and LCS solutions, and instrument performance. It may
be necessary to recalibrate the instrument or take other
corrective action procedures to neet the surrogate and LCS
recovery criteria.

LCS techni cal acceptance criteria MJST be nmet before data are
reported. LCS contam nation fromlaboratory sources or any LCS
anal yzed not neeting the technical acceptance criteria wll
require reextraction and reanal ysis of the LCS at no additiona
cost to USEPA

Al'l samples (including M5/ MsDs and PE sanpl es) and required

bl anks, prepared and anal yzed in an SDG with an LCS that does not
nmeet the technical acceptance criteria, will also require
reextraction and reanal ysis at no additional cost to USEPA

D- 55/ ARO Draft SOWD1. X (4/2003)



Exhi bit D Aroclors -- Sections 13-16
Met hod Per f or nance
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Not Appl i cabl e.
POLLUTI ON PREVENTI ON

Pol I uti on prevention enconpasses any techni que that reduces or
elimnates the quantity or toxicity of waste at the point of generation
Nuner ous opportunities for pollution prevention exist in |aboratory
operation. USEPA has established a preferred hierarchy of environnmenta
nmanagenent techni ques that places pollution prevention as the nmanagenent
option of first choice. Wenever feasible, |aboratory personnel should
use pol lution prevention techniques to address their waste generation
When wastes cannot be feasiblely reduced at the source, USEPA reconmends
recycling as the next best option.

For information about pollution prevention that may be applicable to

| aboratories and research institutions, consult "Less is Better:
Laboratory Chem cal Managenent for WAste Reduction", available fromthe
Ameri can Chemi cal Society’ s Departnent of Government Rel ations and

Sci ence Policy, 1155 16'" Street N.W, Washington, D.C. 20036, (202)
872-4386.

WASTE MANAGEMENT

USEPA requires that |aboratory waste managenment practices be consistent
with all applicable rules and regul ati ons. USEPA urges | aboratories to
protect the air, water, and |and by m nim zing and controlling al

rel eases from hoods and bench operations, conplying with the letter and
spirit of any sewer discharge pernmts and regul ations, and by conplying
with all solid and hazardous waste regul ati ons, particularly the
hazardous waste identification rules and | and di sposal restrictions.

For further information on waste managenent consult "The Waste
Managenent Manual for Laboratory Personnel”, available fromthe Anerican
Chemical Society at the address listed in Section 14. 2.

REFERENCES

US Environnental Protection Agency. Polychlorinated Bi phenyls (PCBs) by
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US Environnental Protection Agency. Continuous Liquid-Liquid Extraction
SW 846 Met hod 3520C, Revision 3. Decenber 1996
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846 Met hod 3541, Revision 0. Septenber 1994.

US Environnental Protection Agency. Pressurized Fluid Extraction (PFE)
SW 846 Met hod 3545, Revision 0. Decenber 1996

US Environnental Protection Agency. Utrasonic Extraction. SW3846
Met hod 3550B, Revision 2. Decenber 1996.

US Environnental Protection Agency. Sul furic Acid/ Permanganate C eanup
SW 846 Met hod 3665A, Revision 1. Decenber 1996

US Environnental Protection Agency. Cel-Perneation O eanup. SW846
Met hod 3640A, Revision 1. Septenber 1994.
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Exhi bit D Aroclors -- Section 17
Tabl es/ Di agr ans/ Fl owcharts

17.0 TABLES/ DI AGRAMS/ FLONCHARTS
Table 1

Matri x Spi ke Recovery and Rel ative Percent Difference Limts

Conmpound Percent Recovery RPD
L Linmts

AR1016 29-135 15

AR1260 29-135 20
Table 2

Laboratory Control Sanple Recovery - Water and Soil

Conmpound Percent Recovery
L Linmts

AR1016 50- 120

AR1260 50- 150
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